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99 

im 

101 1,(? ABSTRACT 

1,82 

103 

104 THIS PROGPAM IS DESIGNED TO BE A COMPREHENSIVE CHECK OF THE 

105 PDP-11/6X SERIES CPU CLUSTER. THE PROGRAM EXECUTES EACH 

106 IIKSTRUCTION IN Ml ADDRESS MODES AND INCLUDES TESTS EOR TRAPS, 

107 INTERRUPTS, FLOATING POINT, MEMORY MANAGEMENT, MEMORY, THE 

108 UNIBUS, AND THE MASS BUS. IF NOT DESELECTED, THE PROGRAM 

109 RELOCATES THE TEST CODE THROUGHOUT MEMORY (0-124K). ALSO, IF 

110 NOT DESELECTED, THE PROGRAM WILL RELOCATE USING AVAILABLE 
HI DISKS (RP03,RK05,RP04,PS03/4). SEE SECTION 9.4 FOR A 
112 DESCRIPTION OF RELOCATION. 

113 

114 SINCE WORST CASE TESTING OCCURS xITH ALL SWITCHES DOWN, 

U5 PKECAUTIONS MUST BE TAKEN TO ENSURE THE PROTECTION OF USER 

116 DISKS, REFER TO SECTION 7.0 FOR A DESCRIPTION OF WARNINGS AND 

117 EXCEPTIONS. 
118 

119 2.0 REQUIREMENTS 



J 2^ 

121 

122 2.1 EQUIPMENT 

123 

124 

125 PDP-11/6X SERIES CPU WITH 16K OF MEMORY, A LINE CLOCK, AND AN 

126 LA30 (OP EQUIVALENT) CONSOLE TERMINAL. 
127 

128 2.1,1 OPTIONAL EQUIPMENT USED 

129 

130 1. UNIBUS EXERCISER 

131 2. MASS BUS TESTER 

132 3. RP11/PPH3, PKri/RK05, RHn/RP04, KHl i /RS03/RS04 
133 

134 2.2 STORAGE 

135 — — — 
136 

137 THE PROGRAM LOADS INTO THE FIRST 1 2K OF MEMORY AND RUNS IN ALL 

,38 MEMORY (EXCLUSIVE OF THE XXDP MONITOR IF RUNNING IN CHAIN 

139 MODE). 
140 

141 2.3 PRELIMINARY PROGRAMS 

142 — 

143 

144 ALTHOUGH THIS PROGRAM IS A TEST OF THE. CPU, IT IS ADVISABLE 

,45 THAT THF CPU (AND FLOATING POINT) DIAGNOSTICS RUN FIRST. 

146 THESE CONSIST OF: 

147 

148 DQKDA DOFPA 

,49 DQKDB DOFPb 

15(3 DOKKA DOFPC 

,5, DQKTA DOFPD 

152 DQKUA 
153 
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160 
161 

]^l T"K PPOGPAM IS SUPPLIED ON THE DIAGNOSTIC MEDIA, REFEP TO THE 

XXDP OPERATING MANUAL FOP FURTHER INFORMATION. THE PROGRAM 
CAN ALSO Bt DIRFCTLY LOADED USING THE ABSOLUTE LOADER AND THE 



163 
164 

1^5 BINARY PAPER TAPE. 

16b 

167 



IF LOADING » BINARY PAPER TAPE, BE SURE THE SWITCH REGISTER IS 



'^^ CIEAPED AFTER THE ABSOLUTE LOADER IS LOADED. 
169 

'''^ 4.« STARTING PROCEDURE 

171 

172 

'■'* 4.1 CONSOLE SWITCH SETTINGS 

174 ... .... .... 

175 

^''*' CHECK THAT THE SWITCH REGISTER HAS ZERO IF THE PROGRAM WAS 

'77 LOADED FROM PAPER TAPE. 

178 

I'" SEE SECTION 5.1 

'81 4.2 STARTING ADDRESSES 

182 . 

183 

184 THE STARTING ADDRESS FOR THE EXERCISER IS 200. 
185 

'86 4,3 PROGRAM AND OPEPATOR ACTION 

187 ....... .... 

188 

'89 _ 1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3) 

'9^ 2. CHECK FOP ANY SYSTEM DISK PACKS OR CONFIGURATION 

191 EXCEPTIONS AS DESCRIBED IN SECTION 7.0, 

192 3. LOAD ADDRESS 200 

"3 4, SET SWITCHES (SEE SECTION 5.1) 

'94 5. PRESS START 

195 6, THE PROGRAM WILL LOOp AND MESSAGES WILL BE TYPED AT THE 

'96 END OF EACH SUB-PASS AND EACH PASS. (SEIE SECTION 8.4 FOR 

197 A DESCRIPTION OF THE MESSAGES) 
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5.0 



5.1 



OPERATING PROCEDIIPE 



OPERATIONAL SWITCH SETTINGS 



SW15 (10000H) HALT ON ERROR 



SW14 (04000P) LOOP ON TEST 



SW13 (020(^00) INHIBIT ERROR 
TYPEOOT 

SW12 (010000) INHIBIT UBE 



SWll (004000) INHIBIT SUB- 
TEST ITERATION 



5W10 (0PI2^0«) RING BELL 
ON ERROR 



SW9 (0010Plf») LOOP ON ERROR 



Sw8 (PI004H«) RELOCATE WITH 
CPU ONLY 



THIS SWITCH WHEN SET WILL HALT 
THE PROCESSOR WHEN AN ERROR IS 
DETECTED. AN ERROR MESSAGE IS 
TYPED AND THE PROCESSOR WILL 
HALT. PRESSING CONTINUE HILL 
RESUME TESTING. 

THIS SWITCH WHEN SET WILL 
CAUSE THE PROGRAM TO LOOP ON 
THE CURRENT SUBTEST. 



THIS SWITCH WHEN SET 
THE ERROR TYPEOUT. 



INHIBITS 



THIS SWITCH WHEN SET INHIBITS 
THE INITIALIZATION OF THE 
UNIBUS EXERCISER. SEE SECTION 
9.1 FOP A DESCRIPTION OF THE 
UBE FUNCTION. 

THIS SWITCH WHEN SET INHIBITS 
SUBTEST ITERATION AFTER THE 
FIRST PASS. EACH SUBTEST IS 
EXECUTED 10 TIMES BEFORE THE 
NEXT SUBTEST IS RUN. SETTING 
SWU CAUSES EACH TEST TO BE 
EXECUTED ONCE BEFORE STARTING 
THE NEXT SUBTEST. 

THIS SWITCH WHEN SET WILL RING 
THE BELL WHEN AN ERROR IS 
DETECTED. 

THIS SWITCH WHEN SET WILL 
CAUSF, THE PROGRAM TO LOOP ON 
THE FIRST FAILURE EVEN IF THE 
FAILURE IS INTERMITTANT. SEE 
SECTION 6.1 FOB A DESCRIPTION 
OF LOOPING ON RELOCATION 
ERRORS. 

THIS SWITCH WHEN SET WILL 
CAUSE RELOCATION TO BE DONE BY 
THE CPU INSTEAD OF A DISK. 
SEE SECTION 9.4 FOR A 
DESCRIPTION OF RELOCATION. 
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SW7 (PI002'^K) 



rNHIPIT SKSTFM 
SIZE TYPEOUT 



THIS SWITCH WHEN SET WILL IN- 

INHIBIT THE TYPEOUT Of THE 

SWITCH DEFINITIONS AND THE 

DISKS THAT WILL BE USED FOR 
RELOCATION. (TYPEOUT ONLY 

OCCURS WHEN THE PROGRAM IS 
DUMPED) 

SW6 (P1001P0) INHIPIT RELOCATION THIS SWITCH WHEN SET hlLL 

INHIBIT ALL RELOCATION. DO 
NOT CHANGE THIS SWITCH WHILE 
THE PROGRAM IS RUNNING. 



SW5 (000fl4t1) 



INHIBIT ROUND 
POBIN 



SW4 (Pt00P20) INHIBIT RANDOM 
DISK ADDRESS 



SW3 (f00«10) INHIBIT MBT 



SW2-SW0 (H - 7) DEVICE CODES 



THIS SWITCH WHEN SET WILL ONLY 
RELOCATE USING THE DEVICE 
SELECTED BY SWITCHES <2:0> 
RATHER THAN ALL AVAILABLE 
DEVICES. 

THIS SWITCH WHEN SET WILL 
CAUSE RELOCATION TO ALWAYS 
START AT ADDRESS ON THE 
DISK(S). 

THIS SWITCH WHEN SET INHIBITS 
THE INITIALIZATION OF THE MASS 
BUS TESTER. SEE SECTION 9.2 
FOR A DESCRIPTION OF THE MBT 
FUNCTION. 

THESE SWITCHES (ALONG WITH 
SW5) CAUSE THE PROGRAM TO 
RELOCATE THE TEST CODE USING 
THE DEVICE SPECIFIED BELOW: 



VALUE 



DEVICE 






RPU/RP03 


1 


RK11/RK05 


2 


NOT USED 


3 


NOT USED 


4 


RH11/RP04 


5 


RH11/RS03/RS04 


6 


NOT USED 


7 


NOT USED 



NOTE 

WHEN RELOCATING VIA A SPECIFIC DEVICE, 
SET IN THE VALUE(SW<2:0>) TO SELECT THE 
DEVICE THEN SET SWITCH 5. 
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'*' UNIT (^ OF THE l,OAn DEVICE IS MARKED NOT 

"^ PRESENT IF PROGRAM WAS LOADKD IN CHAIN 
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J13 

?14 MODE (XXDP), ANC THEREFORE WILL HOT BE 

315 UStn TO RELOCATE. 

316 

317 5.2 niSPLAY REGISTER 

318 

319 

32i3 WHILE THE PROGRAM IS RUNNING, THE LOW BYTE OF THE DISPLAY 

321 REGISTER CONTAINS THE SUBTEST NUMBER AND THE HIGH BYTE 

322 CONTAINS BITS <11;4> OF KERNEL PAB0. THESE BITS, OF KERNEL 

323 PAP0, CORRESPOND TO BITS <17:tH> OF THE PHYSICAL ADDRESS OF 

324 THE RELOCATED CODE. WHEN AN ERROR IS DETECTED AND LOOP ON 

325 ERROR IS SELECTED, THE HIGH BYTE CONTAINS THE ERROR COUNT. 
326 

327 5.3 OPERATOR ACTION 

3?8 .-- 

329 

330 WHEN THF PROGRAM is LOADED* AND STARTED WITH SWITCH 7 EQUAL TO 

331 ZERO THE PROGRAM WILL TYPEOUT THE DISKS AND UNIT NUMBERS THAT 

332 WILL BE USED FOR RELOCATION AND THEN WAIT FOR THE OPERATOR TO 

333 TYPE A CHARACTER. THIS IS TO ALLOW THE OPERATOR TO WRITE 

334 PROTECT ANY DRIVE THAT IS NOT TO BE USED. IF THERE ARE NO 

335 DEVICES AVAILABLE FOP RtroCATION, OPERATOR ACTION IS NOT 

336 RFQUIRED. 
337 

338 IF THE FPOGRAM Is LOADED VIA ACTll IN QV OR AA OP WITH XXDP IN 

3J9 CHAIN MODE NO OPERATOR ACTION IS REQUIRED AND ALL DISKS NOT 

3413 WRITE PPOTECTED (EXCEPT FOR THE XXDP MEDIA) WILL BE USED FOR 

341 RELOCATION. 

342 

J43 •EXCETT CHAIN MODE, QVCMANUFACTtlRiNG ONLY). OR AUTO ACCEPT 

344 . (MANUFACTURING ONLY) 

345 

346 6.0 ERRORS 

347 

348 

349 6.1 ERROR HALTS AND DESCRIPTION 

35^ -—- — — -- — 

351 

352 IF AN ERROR IS DETECTED, THE PROGRAM WILL TRAP TO THE ERROR 

353 HANDLING ROUTINE (SERROR). IF HALT ON ERROR IS ENABLED, THE 

354 PROCESSOp WILL TYPE THE ERROR MESSAGE AND THEN HALT, PRESSING 

355 CONTINUE WILL CAUSE TESTING TO RESUME. 

356 

357 THERE APE MANY DIFFERENT TYPES OF ERRORS. NO MATTER WHICH 

35g TYPE OCCURS A MINIMUM SET OF INFORMATION IS TYPED AS FOLLOWS: 

359 

360 HHH:MM;SS 

3^j ERRORPC PHYSC PC PSW TEST NO SUBPAS-PftSS CNT 

3^2 UUUUUU VVVVVV WWWWWW YlfYYYY SSSSSS PPPPPP 

363 

364 WHERE: 

365 

366 UUUUUU = VIRTUAL PC OF THE ERROR CALL. 
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367 

i6«! 



VVVVVV 

WWWWktW 



= PHYSICAL PC OF THF EHHOH CALL. 

= PSW AT THE TIMfc OK THfc FRROH CALL. 
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37id 

171 

37? YYYYYY = TEST NUMBER. 

'73 SSSSSS = SUB-PASS COUNT (0 THRU 3) 

374 pppppp - P&SS COUNT 

375 

376 HHH:Mf:SS REPRESENTS THE ELAPSED RUN TIME OF THE PROGRAM, SINCE 

377 THE MOST RECFNT START, WHERE: HHH = HOURS, MM = MINUTES, AND 
37a SS = SECONDS. 

379 

383 THE VIRTUAL PC IS THE 16 BIT WORD THAT WAS PUSHED ON THE STACK 
i^t WHEN THE ERROR CALL WAS MADE. THE PHYSICAL PC IS CALCULATED 
382 IN ONE OF TWO WAYS: 

383 

384 1. IF MEMORY MANAGEMENT IS OFF THE CONTENTS OF LOCATION 

385 "FACTOR" IS SUBTRACTED hROM THE VIRTUAL PC. THIS 

386 GENERATES THE CORRESPONDING PC FOR THE NON-RELOCATED CODE. 
387 

388 2. IF MEMORY MANAGEMENT IS ON THE CONTENTS OF THE APPROPRIATE 

389 PAR IS SHIFTED AND ADDED TO THE VIRTUAL PC TO GENERATE A 

390 PHYSICAL 18 BIT ADDRESS. IN THIS CASE THE VIRTUAL PC 

391 CORRESPONDS TO THE NQN-PELOCATED CODE. 
392 

393 DEPENDING ON THE TYPE OF ERROR ADDITIONAL INFORMATION IS TYPED 

394 AS DESCRIBED BELOW. 
395 

396 b.1.1 UNEXPECTED TRAP TO 4 

397 

398 VIRTPC PHYSPC PSW CPUERR 

399 VVVVW pppppp YYYYYY ZZZZZZ 
400 

401 VVVVW = VIRTUAL PC THAT WAS PUSHED ON THE STACK WHEN THE 

402 . TRAP OCCURRED. 

403 PPPPPP = PHYSICAL PC CALCULATED AS DESCRIBED ABOVE. 

404 YYYYYY = PSW THAT WAS PUSHED ON THE STACK. 

405 ZEEZZZ = CONTENTS OF THE CPU ERROR BEGISTEP(777766) . 
406 

407 6,1.2 UNEXPECTED TRAP TO 114 

408 

409 VIRTPC PHYSPC PSW MEM ERR REG 

410 VVVVW PPPPPP YYYYYY ZZZZZZ 
411 

412 V, P, AND Y = APE THE SAME AS DESCRIBED IN 6.1,1. 

413 ZZZZZZ s CONTENTS OF THE MEMORY ERROR REGISTER (777744). 
414 

4J5 6.1.3 PARITY ERROR DURING DATA CHECK 

416 

417 THIS FRPOR CAN ONLY OCCUR DURING THE DATA CHECK THAT IS MADE 

418 ON THE RELOCATED TEST CODE BEFORE IT IS EXECUTED. THIS CHECK 

419 IS MADE BY COMPARING THE UNRELOCATED CODE WITH THE RELOCATED 

420 CODE. THE SOURCE ADDRESS REFERS TO THE UNRELOCATED CODE AND 

421 THE DESTINATION ADDRESS TO THE RELOCATED CODE. 
432 

42 3 SRCADR DSTADP MEM ERR PEG 

424 SSSSSS DDDDOD ZZZZZZ 
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425 
426 



SSSSSS = VIRTUAL ADDRESS OF THE SOURCE DATA. 
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^'■^ nODDDD = PHYSICAL ADDRKSS Of THK DFsTINATlON DATA. 

*'' llcZZl = CONTENTS Of MEMORY PRROR REGISTER (777744). 

432 

*^^ 6.1.4 ERROR DURING DATA CHECK-PFLOC *JAS BY CP 

4 3 4 

'"^ THIS ERROR IS SIMILAR TO b.1.3 EXCEPT INSTEAD OF A PARITY 

*'6 ERROR, IT IS A DAT* COMPARISON ERROR. REFER TO SECTION 9.4.3 

*'' FOR A DESCRIPTION OF CP RELOCATION. 
138 

♦'5 LOOP ON ERROR (SW<9>) HAS THE FOLLOWING EFFECT: 

''♦'^ 1. MEMORY "MANAGEMENT OFF- IF SWITCH<9> IS SET, LOOPING 

*♦• WILL BE PERFORMED ON THE SECTION RELOCATION (SEE 

**^ SFCTION 9.4.n. IF SW<9> IS NOT SET, EXECUTION WILL 

*♦' CONTINUE AT THE BEGINNING OF THE NEXT SECTION. 

444 

**^ 2. MEMORY MANAGEMENT ON- IF SW<9> IS SET, LOOPING WILL BE 

**6 PERFORMED ON THE PROGRAM RELOCATION (SEE SECTION 

**^ 9.4.2) TO THE SAME MEMORY SPACE THAT FAILED. IF SW<9> 

♦♦8 IS NOT SET, PROGRAM RELOCATION WILL BE RETRIED IN THE 

♦♦■J SAWE MEMORY SPACE. 

45*» 

*5l 6.1.5 EPHOH DURING DATA CHECK-RFLOC WAS BY I/O 

452 

<53 THIS EFROP IS THE SAME AS 6.1.4 EXCEPT RELOCATION WAS 

<54 PERFORMED VI« A DISK RATHER THAN THE CP. THE ERROR PRINTOUT 

*55 WILL IDENTIFY WHICH DEVICE AND DRIVE NUMBER TRANSFERRED THE 

456 PARTICULAR WORD THAT FAILED. REFER TO SECTION 9.4.4 FOR A 

457 DESCRIPTION OF I/O RELOCATION. 
458 

459 LOOP ON ERROR (SW<9>) HAS THE FOLLOWING EFFECT: 

460 . 1. IF SW<9> IS SET, THE DEVICE THAT RELOCATED THE WORD 

461 (THAT CAUSED THE DATA CHECK ERROR) IS INITIATED TO DO 

462 THF SAME TRANSFER WITH THE SAME DISK ADDRESS AND 

463 MEMORY ADDRESSES. THIS TRANSFER WILL CONTINUALLY BE 

464 INITIATED AND CHECKED UNTIL SW<9> IS NOT SET. 
465 

466 6.1,6 DEVICE ERROR 

467 

468 THIS EPPOR OCCURS IF A DEVICE ERROR OCCURS WHILE THE DEVICE IS 

469 DOING A TRANSFER. THE DEVICE AND DRIVE NUMBER ARE IDENTIFIED 
47i() AND THE CONTENTS OF THE DEVICE REGISTERS ARE TYPED. 

471 

472 WHFN SW<9> (LOOP ON EPPOR) IS SET, THE DEVICE THAT FAILED IS 

473 CONTINUALLY RESTARTED WITH THE SAME DISK ADDRESS, MEMORY 

474 ADDRESS, AND FUNCTION THAT CAUSED THE ERROR. 
475 

476 IF SW<9> IS NOT 5FT» RELOCATION IS RESTARTED. 
477 

479 6.1.7 UNIBUS EXERCISER FAILED 
479 

480 CC BUSADR CP2 CRl PHYS BUS ADR 

481 XXXXXX VVVVVV WWWWWW YYYYYY ZZZZZZ 
482 
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*83 XXXXXX = CYCLE COUNT. 

«84 VVVVVV = VTRTUftL BUS APDPESS THAT THE UBE FAILED AT 
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wwtiwww 

YYYYYY 
■iilZZZ 



= CONTROL PFGI5TER NUMBFH 2 
= CONTROL REGISTER NUMBER 1 
= PHYSICAL MEMOHY AODRESS THAT THE U6E FAILED AT 



THE PHYSICAL MFMORY ADDRESS IS CALCULATED BY ADDING THE 
APPROPRIATE MRP REGISTER TO THE VIRTUAL BUS ADDRESS, FORMING A 
REAL 18 BIT MEMORY ADDRESS. 

6.1.8 URE NON-EXISTANT MEMORY ERROR 

THIS FRPOP ONLY OCC"RS WHEN THE "NO SLAVE SYNC" ERROR OCCURS 
IN THE UNIBUS EXERCISER. ONLY THE PHYSICAL ADDRESS THAT TIMED 
OUT IS TYPED. THIS ERROR MIGHT INDICATE THAT THERE IS A HOLE 
IN MEMORY. 



CS2 
FFFFFF 



6.1.9 MASS PUS TESTER FAILED 

CSl WPDCNT Bl'SAPR BADPEX MR2 

AAAAAA BRH«BB CCCCCC DDDDDD EFEEEE 

ER CS3 

HHHHHH JJJJJJ 



AAAAAA = CONTROL AND STATUS REGISTER »1 (7601KP). 

BBBBBP = WORD COUNT REGISTER (.Tbt^i^2). 

CCCCCC = BUS ADDRESS REGISTER (760104). 

DDDDDD = BUS ADDRESS EXTENDED REGISTER C760174), 

EFEEEE = MAINTENANCE REGISTER #2 (76«106), 

FFFFFF = CONTROL AND STATUS REGISTER $2 (760110). 

GGGGGG = STATUS REGISTER (760112). 

HHHHHH s ERROR REGISTFR (760114). 

JJJJJJ = CONTROL AND STATUS REGISTER »3 (760176). 



ST 
GGGGGG 



6.1.10 MBT NDN-EXISTANT MEMORY ERROR 

THIS IS THE SAME AS 6,1.8 EXCEPT THAT IT IS 
NEXM BIT IN CS2 OF THE MBT. 

6.1.11 FLOATING POINT FRRQP 



DETECTED BY THE 



THIS ERROR WILL ONLY OCCUR IF THE LEFT AND RIGHT HAND SIDES OF 
THE FLOATING POINT IDENTITIES DO NOT AGREE WItHIN THE EXPECTED 
TOLERANCE. THE VALUE OF THE CALCULATIONS ARE TYPED OUT. 

THIS FRF^OR SHOULD ONLY BE A FUNCTION OF THE FLOATING POINT 
PROCESSOR AND THE FPP DIAGNOSTICS ( DQFp A-D(3FPD) SHOULD BE USED 
TO ISOLATE THE PROBLEM. 



6.1.12 DEVICE HUNG 



THIS ERROR WILL OCCUR IF A DEVICE DOES NOT FINISH ITS 
RELOCATION FUNCTION WITHIN 2 SECONDS AFTER ITS INITIATION. 
REFER TO SECTION 9,4.4.4 TO DETERMINE WHICH DEVICE AND DRIVE 
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541 IS HUNG. 



DIFFEPF.KT TYPES OF ERROPS RECOVER IN DIFFERENT WAYS AS 



6,2.3 DEVICE ERROR OR CP RELOCATION WITH MEMORY MGMT, ON 



llll7^:A\'"'Ti:UllWy.^^^^^^^ MACVn .7C,.«a, .7.FEH.77 ,«:.B PAGE ,7 

542 

54) PAGE 11 

544 

^*5 6.2 ERROR RECOVERY 

546 ».---••»•, , 

547 
548 

^*^ DESCRIBED BELOW 

553 

^^' 6,2.1 ERRORS WITHIN SUBTESTS 

III EXECUTION STARTS WITH THE INSTRUCTION FOLLOWING THE ERROR 

55t CALL. 

555 

^^^ 6.2.2 RELOCATION WITH MEMORY MGMT. OFF 

"^ EXICUTION STARTS AT THE BEGINNING OF THE NEXT SECTION. 

560 
561 

^^^ RELOCATION IS RESTARTED AT THE BEGINNING OF WHATEVER TYPE OF 

5'"' RELOCATION THE ERROR WAS FOUND IN. 

564 

''*>5 6.2.4 UNEXPECTED TRAPS (4.10,114,250) 

566 

5*' EXECUTION STARTS AT THE ADDRESS POINTED TO BY LOCATION 

5«>5 "SLPERP". THIS LOCATION CONTAINS THE ADDRFSS+2 OF THE MOST 

56'' RECENTLY EXECUTED "SCOPE" INSTRUCTION. HOWEVER, IF A SECOND 

''^'' TRAP OCCURS BEFORE THE FIRST IS COMPLETELY SERVICED, THE 

571 PROGRAM WILL HALT. 
572 

573 7.0 WARNINGS AND EXCEPTIONS 

574 ... ...... 

575 

576 7,1 WARNINGS 

577 

578 

579 ANY DRIVE THAT IS NOT "WRITE PROTECTED" WILL BE WRITTEN ON 

58« (EXCEPT UNIT 1^ OF THE XXDP LOAD DEVICE IN CHAIN MODE). 

5BI 

582 hHEN THE PROGRAM IS DUMPED (SEE SECTION 5.3) AND SW<7> IS SET, 

583 THE DEVICES AND DRIVES THAT ARE NOT WRITE PROTECTED WILL BE 

584 IDENTIFIED ON THE TERMINAL. BEFORE TYPING A CHARACTER TO 

585 CONTINUE, A DRIVE CAN BE WRITE PROTECTED WITHOUT CAUSING AN 

586 ERROR BECAUSE, THE SYSTEM IS SIZED AGAIN. 
587 

588 7.2 EXCEPTIONS 

589 .. 

590 

591 IF ANY OF THE DEVTCFS IS LOCATED AT A NON-STANDARD ADDRESS 

592 (SEE BELOW), THE DEVICE REGISTER ADDRESS TABLES (IN "COMMON 

593 TAGS") SHOULD BE CHANGED TO THE CORRECT ADDRESSES. FOLLOWING 

594 IS THE DEFAULT ADDRESS OF THE CONTROL AND STATUS REGISTER OF 

595 EACH DEVICE! 
596 

597 RP03.... 176714 
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598 pKt*5-- — 1774«4 

599 RP^»4 -l7b7H0 
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626 

627 

628 

629 

63» 

631 

632 

633 

634 

635 

636 
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65(» 
651 
652 
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IF THf SySTKM HAS BOTH AN RPP13 ANU AN RP04, THE BRANCH 
IVSTRUCTION AT 100$, IN THE "SIZE ROUTINE" MUST BE REPLACED BY 
A NOP (24») FOR BOTH DEVICES TO BE USED. THIS BRANCH IS 
APPROXIMATELY AT ADDRESS 47^6. At.,SO, THE OPERATEP MUST CHANGE 
THE PPm ADDRFSSES IN THE lAHLE IN THE "COMMON TAGS" AREA, 

MTSCEILANLOUS 



EXECUTION TIMF 



THF EXECUTION TiMF IS DEPENPENT ON THE AMOUNT OF MEMORY ON THE 
SYSTEM, FOLLOHTNG ARE TWO TYPICAL PUN TIMES: 



1, MANUFACTURING BASIC LINF-16K MEMORY, UBE, MBT, AND 
DISKS 3 MINUTES, 

2. SYSTEM. t28K MEMORY, 2 RK05'S, RP04, AND 2 BS04'S 
--15 MINUTES. 

STACK POINTER 



NO 



THE STACK POIMTFR iS SET TO 700, 



NOTE 



WHEN THE PROGRAM IS RUNNING IN USER 
MODE, THE USER STACK POINTER IS SET TO 
7<»0 AND THE KERNEL STACK POINTER IS SET 
TO 1200, THE KERNEL STACK POINTER IS 
USED ONLY FOP THE ERROR AND INTERRUPT 
SERVICE ROUTINES, 



PASS COUNT 



THERE APE TWO WORDS USED FOR EFFECTIVE PASS COUNT. LOCATION 
"SUBPASS" AND "SPASS". SUBPASS CONTAINS THE ASCII 
REPRESENTATION OF THE SUBPASS COUNT. THIS IS USED TO INDEX 
THE PSW TABLE (SEE SECTION 8,8), 

FOUP SUBPASSES ARE EXECUTED FOR EACH PASS. THIS ALLOWS ALL 
PSh COMBINATIONS TO BE TESTED BEFORE REPORTING END OF PASS. 

END OF PASS MESSAGES 



AT THE END OF EACH SUBPASS THE SUBPASS NUMBER (THAT IS BEING 
STARTED) IS TYPED FOLLOWED BY "THE QUICK BROWN FOX JUMPED OVER 
THE LAZY DOGS BACK 0123456789". IF RUNNING ON ACTU QV OR AA, 
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656 ONLY THE SUB-PASS NUMBER IS TYPEU. AT THE END OF EACH PASS 

657 THE ELAPSED RUN TIMF AND THF MESSAGE "END PASS X TOTAL ERRORS 
659 SINCE LAST REPORT Y" IS TYPED. A SAMPLE OF WHAT A COMPLETE 
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659 

660 

661 

662 

663 

664 

665 
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669 

670 
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672 

673 

674 

675 

676 

677 

678 

679 

680 

681 

682 

683 

684 

685 

686 

687 

688 

689 

690 

691 

692 

693 

694 

695 

696 

697 

698 

699 

700 

701 

702 

703 

704 

70» 

706 

707 

708 

709 

710 

711 

712 

713 

714 
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8.7 



8.8 



8.9 
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PASS LOOKS LIKE IS SHOWN BELOW: 



0THE QUICK BROWN FOX JUMPED OVER THE LAZY DOGS BACK 0123456789 
ITHE QUICK BROWN FOX JUMPED OVER THE LAEY DOGs BACK 01234S6789 
2THE QUICK BROWN FOX JUMPED OVER THE LAZY DOGS BACK 0123456789 
3THE QUICK BROWN FOX JUMPED OVER THE LAZY DOGS BACK 0123456789 
END PASS 1 TOTAL ERRORS SINCE LAST REPORT 

ITERATIONS 



SUB-TEST ITERATIONS ARE NOT PERFORMED UNTIL THE PASS COUNT 
(tPASS) IS NON-ZEPO. THIS MAKES A QV PASS AS SHORT AS 
POSSIBLE. 

AFTER THE FIRST PASS* FULL 10 OCTAL ITERATIONS ARE PERFORMED 
ON EACH SUBTEST. 

T-BIT TRAPPING 



T BIT TRAPPING IS CONTROLLED BY THE PSN TABLE. THE DEFAULT 
CONDITION IS TO RUN WITH THE T-BIT ON DURING SUBPASSES 7$ A, 
AND 6. 

ACT-11 COMPATABILITY 



THE PROGRAM IS FULLY ACT-U COMPATABLE. THE PROGRAM OPERATES 
IN THE ACT-ll MODE UNDER APT. 

PSW TABLE 



AT THE END OF THE PROGRAM, JUST BEFORE THE MESSAGES, IS THE 
PSW TABLE. THIS TABLE CONTROLS WHAT MODE WILL BE EXECUTED ON 
A SUBPASS. REFER TO SECTION 9.4.2 FOR A DESCRIPTION OF HOW 
THIS TABLE IS USED BY THE PROGRAM. THIS TABLE MAY BE MODIFIED 
IF DESIRED. 

I/O DEVICE ADDRESS MODIFICATION 



TO MODIFY THE PROGRAM ADDRESS OF THE I/O DEVICES PATCH THE 
APPROPRIATE DEVICE TABLE (IN THE COMMON TAGS AREA) TO THE 
DESIRED ADDRESSES. 

IF YOU ARE PATCHING THE BP03 OR PP04 SEE SECTION 7.2. 

POWER FAIL 



IF A POWER FAIL OCCURS (FOLLOWED BY ft POWER UP), THE WORD 
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715 "POHEP" 15 TYPED ON THE TEpMINAL AND THF. PROGRAM RESTARTS. 



9.0 
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749 

750 
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760 
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763 

764 

765 

766 

767 

768 

769 

770 

771 
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FF-OGPAM DESCRIPTION 



THE PPOGPAM IS DIVIDED INTO 9 SECTIONS OF POSITION INDEPENDENT 
RELOCATAPLt TEST CODE. EACH SECTION IS APPROXIMATELY IK WORDS 
LONG t 

WHEN THE PROGRAM Is INITIALLY LOADED AND STARTED IT WILL 
IDENTIFY ITSELF AND TYPE THE FUNCTION OF THE SWITCH REGISTER 
AND THE DEVICES AND DRIVES THAT i«ILL BE USED FOR RELOCATION, 
IF Sh7=0. IT WILL ALSO TYPE THE CP OPTIONS AVAILABLE 
INDICATOP WORD (OPT.CPJ. THE CONTENTS OF OPT.CP CONTAIN THE 
FOLLOWING INDICATORS: 



PIT15 

BIT14 

BIT13 

BIT12 

BITll 

BIT10=l/l» 

bIT09=l/0 

BITfl8 = l/t) 

BIT07 = l/t! 

BITS06-0H 



NOT USED 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

HBT AVAILABLE/NOT AVAILABLE 

Kwtl-L AVAILABLE/NOT AVAILABLE 

CONSOLE TTY AVAILABLE/NOT AVAILABLE 

OBE AVAILABLE/NOT AVAILABLE 

NOT USED 



FOLLOWING IS A BRIEF DESCRIPTION OF EACH SECTION: 

SECTION THIS SECTION CAUSES A 256 WORD 3 XOR 9 TEST 
PATTERN TO BE RELOCATED THROUGHOUT MEMORY - 28K. 

NOTE: THIS SHOULD NOT BE CONSTRUED TO BE A 
COMPLETE MEMORY TEST, 

SECTION 1 THIS SECTION TESTS THE UNARY INSTRUCTION SET 
EXECUTING EACH UNARY INSTRUCTION IN EACH ADDRESS 
MODE (EXCLUDING UNARY INSTRUCTIONS USING ADDRESS 
MODE 7), 

SECTION 2 THIS SECTION TESTS THE UNARY INSTRUCTIONS USING 
ADDRESS MODE 7 AND BINARIES IN ALL ADDRESS MODES 
(EXCLUDING BINARY BYTE OPS USING ADDRESS MODE 7). 

SECTION 3 THIS SECTION TESTS BINARY BYTE .OPS USING ADDRESS 
MODE 7, JMP, JSR AND PROGRAM TRAP (lOT, TRAP, AND 
EMT) INSTRUCTION. 

SECTION 4 THIS SECTION CHECKS THAT EACH BIT IN THE PROCESSOR 
STATUS WORD (PSW) CAN BE SET CLEARED, RESERVED 
INSTRUCTIONS, AND ODD ADDRESS TRAPS. NOTE THAT 
BITS 12 AND 14 IN THE PSW ARE COPIES OF BITS 13 
AND 15 RESPECTIVELY. THE WCS IS TURNED OFF AT THE 
BEGINNING OF THE PROGRAM BY INITIALIZING THE WHAMI 
REGISTER 50 THAT THE RESERVED INSTRUCTIONS TRAP. 
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772 

'73 SECTION 5 THIS SECTION CHECKS THE SXT, XOR, SOB, MARK, RTT 
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774 
775 
776 
777 
778 
779 

7ea 

781 

782 

783 

784 

795 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

801^ 

RUl 

81,92 

803 

8>t4 

905 

906 

907 

808 

809 

810 

811 

912 

813 

914 

815 

816 

917 

918 

919 

820 

821 

822 

823 

824 

825 

926 

927 

928 

829 
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9.1 



9.2 



AND RTT INSTRUCTIONS. 



SECTIOK 6 THIS SECTION CHECKS THE ASH, ASHC, MUL, DIV 
INSTRUCTIONS. AI.SO CHECKED IN THIS SECTION ARE 
THE MED INSTRUCTION AND ERROR LOGGING 
CAPABILITIES. 

SECTION 7 THIS SECTION CHECKS THE STACK LIMIT REGISTER 
MEMORY MANAGEMENT ABORT LOGIC AND THE MEMORY 
MANAGEMENT REGISTERS. 

SECTION 8 THIS SECTION CHECKS THE FLOATING POINT PROCESSOR, 

FOLLOWING SECTION 8 ARE TWO ROUTINES TO CHECK THE TELETYPE 
PRINTER LOGIC AND A ROUTINE TO START THE KWU-L CLOCK. IF THE 
KWll-L IS AVAILABLE THE PRIORITY ARBITRATION LOGIC IS TESTED. 

UNIBUS FXERCISEPftlBE) 



ANY ONE OF 4 OBE'S WILL BE USED. THE PROGRAM LOOKS FOR A 
AT ADDRESSES 77<»000, 770020, 770040, AND 770060. 



UBE 



TEST 106 WILL INITIATE THE UNT8U5 EXERCISER IF IT IS PRESENT. 
THIS IS ONLY DONE ON PASS 1 - SUBPASS 1, SINCE FROM THAT POINT 
ON, THE SERVICE ROUTINE TAKES CARE OF RESTARTING IT, 

THE UBE IS INITIALLY SET UP WITH A BUS ADDRESS OF 0. THE 

FUNCTION THAT IS LOADED IS "DATA IN PAUSE-DATA OUT BYTE", THE 

WORD COUNT IS SET FOR 4K BYTES. IT IS ALSO SET TO INTERRUPT 
ON LEVEL 5. 

WHEN AN INTERRUPT OCCURS A CHECK IS MADE TO SEE IF IT WAS 
CAUSED BY AN ERROR, IF THERE WAS NO ERROR, 776 IS LOADED AS 
THE BUS ADDRESS AND THE UBE IS STARTED AGAIN, ON THE NEXT 
INTERRUPT 1774 (776+776) IS LOADED AS THE BUS ADDRESS, THIS 
SEQUENCE CONTINUES UNTIL A MEMORY TIMEOUT ERROR OCCURS, 

WHEN AN ERROR OCCURS A CHECK IS MADE TO SEE IF IT WAS CAUSED 
BY A MEMORY TIMEOUT. IF IT WAS, THE ADDRESS IN THE UBE BUS 
ADDRESS REGISTER IS COMPARED WITH THE LAST ADDRESS IN THE 
SYSTEM (MXMMHI AND »XMMLO). IF THEY ARE THE SAME (NO HOLES IN 
MEMORY) THE URE IS RESTARTED AT ADDRESS AND THE ABOVE 
SEOUENCE 13 -REPEATED. IF THE ADDRESSES ARE NOT THE SAME A 
MEMORY-HOLE ERROR IS REPORTED. 

IF THE ERROR WAS NOT DUE TO A TIMEOUT A UBE ERROR IS REPORTED, 

MASS BUS TESTER(MBT) 



ANY ONE OF 4 "BT'S WILL BE USED. THE PROGRAM LOOKS FOR AN HBT 
AT ADDRESSES 77^100, 770200, 770300, AND 770400. IF AN MBT IS 
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9)1} FOUND, THE DRIVE TYPE REGISTER (770X26) IS CHECKED TO MAKE 

8j( SURE THAT IT REALLY IS AN HBT. 



MAINDtC-1 l-DgKDC-» POP ll/bX SEPIFS CPU EXEPCISF1< MACYll 77(1«?«6) H7-FFH-77 1«:08 PACE 27 
DOKnCA.PIl <57-FE,P-77 ^9:58 

f32 PAGE 16 

P31 

«1S TEST IPifc ALSO INITIATES THE MASS BUS TESTER. AGAIN, THIS IS 

«36 OMiY DONE ON PASS 1 - SI'BPASS 1 SINCE THE SERVICE ROUTINE 

S37 KEEPS IT KUMNING. 

P38 

R39 THE BUS ADDRESS REGISTER Is INITIALLY SET TO (? , THE WORD COUNT 

fllH TO ?K hORDS, AND A READ FUNCTION IS INITIATED. 

H41 

«42 WHEN AN INTERRUPT OCCURS AN ERROR CHECK IS MftpE. THIS EHROP 

943 CHECK If THE SA^E AS THAT DESCRIBED FOR THE URE. IF THERE niiAS 

P44 NO ERFOF, THE fiORO COUNT IS RELOADED AND THE FUNCTION IS 

P45 ISSUED. THE BUS ADDRESS REGISTER IS NOT CHANGED SO IT hILL 

R46 CONTI^UF FROW WHERE IT LEFT OFF. 

847 

941? 9.3 LINE CLOCK INITIALIZATION 

949 _ ... — ........ 

051 TEST 106 TURNS ON THE LINE CLOCK. TwO LOCATIONS IN "COWMON 

qS2 TAGS" KEEP TRACK OF THE ELAPSED RUN TIME OF THE PROGRAM, WHEN 

R53 THE CLOCK INTERRUPTS, THE LOW bVTE OF LOCATION "LTICK5"IS 

P54 INCREWEKTED, WHEN THIS BYTE GETS TO 6H(DECIHAL) IT IS CLEARED 

R5S ANI THF HIGH BYTE IS INCREMENTED( SECONDS ) . WHEN THE SECOND 

9S6 COUNT GETS TO bl^(DECIMAL) LOCATION "MTICKS" IS INCREMENTED AND 

S57 LTICKS 15 CLEARFD. THIS GIVES THE TIMER A 64K DECIMAL MINUTE 

R58 ' PSNGE. 

PS'* 

P6t» NOTE 

961 

Pt2 FOP THE UHE , MBT, AND LINE CLOCK, WHEN 

Pe3 AN INTERRUPT OCCURS, PROGRAM ECUTIQN 

P64 RETURNS TO KERNEL MODE AND THE KERNEL 

BhS PAR'S ARE MAPPED DOwN TO THE 0-12K BANK 

Sfc6 ' "f MEMORY. UPON RETURNING FROM THE 

fl57 INTERRUPT THF PAR'S APE MAPPED BACK TO 



P6^ 



nHEHE THEY WERE AND THE PREVIOUS 



(,69 PROCESSOR MODE IS RESTORED. 

R7ki 

971 9.4 RELOCATION ALGORITHM 

P72 

P73 

fl74 9.4.1 SECTION RELOCATION 

P75 

B76 AS EACH SECTION IS ENTERED THE VIRTUAL START ADDRESS IS SAVED 

377 IN LOCATION "FRSTAD" AND THE RELOCATION FACTOR (BYTE OFFSET 

B7fl FHOM NGN. RELOCATED CODE) IS CALCULATED AND SAVED IW LOCATION 

P79 "FACTOR". THF TEST CODE IS THEN EXECUTED. 

33, AT THE END OF EACH SECTION, CONTROL IS TPANSFEBED TO THE 

Bg2 -RELOCATION ROUTINE". IF SW<«> IS SET, THIS ROUTINE WILL 
B83 



RELOCATE THE SECTION VI& THE CP (SEE 9.4.3). IF SW<8> IS NOT 
"all SET, THE LENGTH OF THE SECTION IS CALCULATED, SAVED AS A WORD 

885 
886 
897 



COUNT, AND CONTPOI. IS TPANSFERED TO THE "I/O MONITOR" (SEE 
SECTION 9.4.4) WHICH RELOCATES THE SECTION BY USING A DISK. 
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888 EACH SECTION IS INITIALLY RELOCATED TO THE ENn ADDRESS OF THE 

889 PROGRAM. SURSEQUFNT RELOCATIONS START AT THE END OF THE 
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«9l 

«92 

P9} PPFvmilS PtLOCATltlN. FOR t.XA«PLfc.: IF SECTION IS 10f)(5 H^TES 

"91 LONG ANp THF KHp ADDRF.SS OF THF PHOGHAM IS b00«H, THE FIRST 

fl95 RFLOCATIOM STARTS AT ADDRFSS 601100, THE SF.CONn AT 61000, THE 

fl96 THIRD AT 6200-^, FTC. THIS CONTINUES UNTIL 2BK OR THE END OF 

B97 MEMORY HAS BEEN PFACHED AT WHICH TIME EXECUTION GOES TO THE 

R9!) START OP THE MEXT SECTION AND THE PROCESS REPEATS WITH THE NEW 

"99 5FCTI0N. 

9*50 

901 EACH SECTION IS WRITTEN IH POSITION INDEPENDENT CODE SO THAT 

902 IT CAN HE RELOCATED AND EXECUTED WITHOUT THE USE OF MEMORY 

903 MANAGEMENT. 
904 

905 9.4.2 PROGRAM RELOCATION 

906 

907 ..HEN ALl NINE SECTIONS HAVE HEEN RELOCATED AND EXECUTED THRU 

908 28K (SEE SECTION 9.4.1), MEMORY MANAGEMENT IS SETUP ACCORDING 

909 TO THE VALUE TN LOCATION "NEXPAP" ("EMORY MANAGEMENT WILL NOT 

910 bF TUPNfD ON IF THERE IS LESS THAN 28K OF MEMORY). THIS VALUE 

911 IS INITIALIZED TO 600 (OR lo00 IF RUNNING UNDER THE XXDP 

912 MONITOR), MAKING RELOCATION START AT ADDRESS 60000 (OR 
91? 160000). THE "I/O MONITOR" IS THEN ENTERED (SEE SECTION 
914 ".4.4) TO RELOCATE THE PROGRAM. WHEN THE 1/0 MONITOR 
015 COMPLETES THE RELOCATION, EXECUTION IS TpANSFERFD TO THE START 
916 OV THE PROGRAM AT THE RELOCATED POSITION. 

917 

918 EACH SECTION TS EXECUTED ONI,Y ONCE WITH MEMORY MANAGEMENT ON. 

919 AT THE END OF SECTION H, 77 IS ADDED TO "NEXPAR" AND 

920 EEIOCATION IS PERFORMED AGAIN. THIS CAUSES THE NEXT 

921 RELOCATION TO MOVE UP H« 7700 BYTES. FOR EXAMPLE: IF 

922 NFXPAP=1b00 THE FIRST RELOCATION STARTS AT ADDRESS 160000, THE 
92i SECOND AT ADDRESS 167700, THE THIRD AT 177600, ETC. 

924 

925 THIS CONTINUES UNTIL THE END OF MEMORY IS REACHED AND 

Q26 CONSTITUTES A SUB-PASS. THE PSW IS THEN SETUP E OR THE NEXT 

927 SUb-PASS AND THE PROGRAM RESTARTS. 

928 

029 THE VALUE FOR THE PSW IS TAKEN FROM THE TABLt (SEE SECTION 

93^ 8.8). THE PARTICUIAR ENTRY THAT IS USED IS OBTAINED BY 

931 INDEXING THE TABLE BY THE SUB-PASS NUMBER (SEE SECTION 8.3). 

032 FOR EXAMPLE, SUP-PASS 3 USES WORD 3 (THE FIRST WORD IS COUNTED 

033 AS ZEPO) OE EACH TABLE. THEREFORE, TO CHANGE THE VALUE IN THE 

034 PSW ONLY REQUIRES CHANGING THE VALUE IN THE TABLE. 

935 

936 THF COMPLETION OF 4 SUB-PASSES CONSTITUTES A PASS AND AN END 

037 OF PASS MESSAGE IS TYPED. THF PROGRAM THEN RESTARTS IN PASS 

938 2. SUP-TASS 0. 

939 

940 9.4.3 RELOCATION VIA Cp 

941 

942 IE SW<8> IS SET, BOTH SECTION AND PROGRAM RELOCATION (SEE 

943 SECTIONS 9.4.1 AND 9.4.2), ARE PERFORMED BY AN INSTRUCTION 

944 MOVE LOOP RATHEP THAN A DISK. FOP EXAMPLE: 
945 
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MACill 71(l^lAh) f»7-fF«-77 M:08 PAHE 30 



0»6 
047 



is: 



«0V (Rfi) + ,(P2) + 
CMP Pi^,R3 
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o»q 

95^ 

Q51 BNfc IS 

952 

953 ■otHlRF. RC IS THE ADDRESS OF THE CODE Hfc.ING MOVED, R2 IS THE 

954 ADDRESS THAT IT Is BEING MOVED TO, AND P.3 IS THE LAST ADDRESS 

955 THAT TS 10 RE MOVED. 
956 

957 WHEN THIS IS FINISHED, THE REI OCATED DATA IS CHECKED BY AN 

95? INSTRllCTIOf' C0"PArF LOOP TO ENSURE THAT THE RELOCATION wAS 

959 PERFORMED CORRECTT Y. 

9bl 9,4.4 RELOCATION VIA I/O 

962 

963 IF SW<B> IS Ni^T SET, BOTH SECTION AND PROGRAM RELOCATION (SEE 

964 SECTION 9.4.1 AMD 9.4.2), ARE PERFORMED BY WRITING THE DATA TO 
9e5 A PIS'' AND PE&DTNG IT BACK TO THE RELOCATED POSITION, THIS 
966 RELOCATION IS CONTROLLED PI THE "I/O MONITOR", 

967 

96g 9.4.4.1 SECTION RELOCATION 

969 

970 WHEN THF I/O MONITOR IS ENTFRED FROM THF "RELOCATION ROUTINE" 

971 (SEF SECTION 9.4.1) A DEVICE IS SELECTED (SEE 9.4.4.3), THE 

972 mf;mOPY ADDRESSES (FRO" AND TO) AND WORD COUNT ARE PASSED TO 
97? THE DEVICE HANDLER (SEE SECTION 9.4.4.4), AND THE HANDLER IS 

974 CAir.ED. i«iHFN THE HANDLER FINISHES, THE 1/0 MONITOR CHECfJS THE 

975 RKL0CAT6D DATA WITH »N INSTRUCTION COMPARE LOOP TO ENSURE THE 

976 RELOCATED DATA IS CORRECT, AND RETURNS TO THE "RELOCATION 

977 ROUTINt;" (SEE 9.4.1). 

97B 

979 9.4.1,2 PROGRAM RELOCATION 

9R 1^ 

9(1, WHEN THE I/O MONITOR IS ENTERED FOR PROGRAM RELOCATION (SEE 

gg, SECTION 9.4.2) THE "ASE ADDRESS FOR THE RELOCATION IS 

qp3 CALCULATED FROM THE CONTENTS OF KERNEL PAR3 WHICH WAS SET UP 

9^4 i,ITH MEMORY MANAGEMENT (SEE 9,4,2). IF SW<8> IS SET, 

<,95 RELOCATION IS PERFORMED VIA THE CP (SEE SECTION 9.4.3). 

11^ IF SW<H> IS NOT SET. A DEVICE IS SELECTED (SEE 9.4.4.3), THE 

„pf, WORD COUNT IS SET TO 2K, ANO THE MEMORY ADDRESSES (FROM AND 

„ll TO) AND WORD COUNT ARE PASSED TO THE DEVICE HANDLER (SEE 

q,,, y 4.4.4), AND THE HANDLER IS CALLED. THE I/O MONITOR THEN 

qq'. ADDS 2K TO THE MEMORY ADDRESSES, SELECTS ANOTHER DEVICE, 

qq, PASSES THE ADDRESSES TO THE DEVICE HANDLER, AND CALLS THE 

qqt . HANDLER. THIS CONTINUES UNTIL ALL 12K HAS BEEN RELOCATED. 

THE RF(,0C4TED DATA IS THEN CHECKED WITH AN INSTRUCTION COMPARE 
-._ _. ^..... »- -.iifT-ii cvf^^iiB^m ftp nrcnnToii'n IN 



993 

994 
995 



LOOP. THE RELOCATED PROGRAM IS THEN EXECUTED AS DESCRIBED 



996 9.4.2. 

997 

99R 9.4,4.3 DFVICE SELECTION 



.III IF SW<5> IS NOT SET, AN INDEX IS PICKED UP FROM LOCATION 

]"", • "DEVINDX". THIS INDEX IS USED TO INDEX THE SYSTEM SIZE TABLE. 

\l"l THE SYSTEM SI7E TABLE CONSISTS OF B WORDS (ONE FOR EACH DEVICE 

\ \ TYPE). E^ITS <7:0> OF EACH WORD ARE USED TO INDICATE THE DRIVE 



MAINDPC-I 1-OQKDC-A POP tl/bX SEPIFS CPU EXERCISFH 
D0KDCA.P11 ,)7-FEP-77 l»9:58 



V'ACyn 77(ll"H6) ^'7-^^"H-77 li'Iv'B PAGE 32 



1?04 



IN THf: 



THAT »HF BVAH.ABIK CN fHF OKVICF, AND APE 
SI£F POIITINF. Hirf <15:«> OF hACH WOHD 



INITIALIZED 
ABF USED TO 
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1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
101« 
1015 
1016 
1017 
1016 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
102T 
1021 
1029 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1030 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1060 
1061 



INDICATE WHETHER THE DRIVE HAS BEEN USED FOR A 
(UNIT USED BIT). 
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DATA TRANSFER 



THE SYSTEM SIZE TABLE IS THEN SEARCHED, USING THE INDEX 
DESCRIBED ABOVE, FOR A DRIVE THAT HAS NOT BEEN USED. WHEN A 
DRIVE IS FOUND, THE "UNIT USED BIT* IS SET, THE CURRENT INDEX 
IS PUT BACK IN LOCATION DEVINDX, AND EXECUTION CONTINUES AS 
DESCRIBED IN 9.4.4.1 OR 9.4.4.2. 

IF AH UNUSED UNIT IS NOT FOUND, ALL THE "UNIT USED" BITS ARE 
CLEARED AND THE SEARCH IS RESTARTED. IF THE SEARCH FINDS THE 
SYSTEM SIZE TABLE EMPTY (NO DEVICES ON THE SYSTEM), THE 
MESSAGE "NO I/O DEVICES" IS TYPED AND RELOCATION IS PERFORMED 
VIA THE CP AS DESCRIBED IN 9.4.3. 

IF SN<5> IS SET, SH'S<2!0> ARE USED TO INDEX THE SYSTEM SIZE 
TABLE, tN THIS CASE ONLY ONE WORD OF THE TABLE IS USED 
CORRESPONDING TO THE DEVICE BEING SELECTED BY SH'S<2l0> (SEE 
SECTION 5.1). IN THIS MODE, A ROUND ROBIN SELECTION IS 
PERFORMED ON THE DRIVES OF THE SELECTED DEVICE. 



9.4.4.4 DEVICE HANDLERS 

EACH DEVICE THAT IS USED FOR RELOCATION HAS A HANDLER. 
HANDLERS ARE FUNCTIONALLY THE SAME. 



THESE 



THE HANDLER IS CALLED BY THE I/O MONITOR (SEE SECTION 9.4.4). 
IT FIRST CLEARS THE DONE BIT (BIT 7) IN THE HANDLER STATUS 
WORD. THIS PREVENTS THE MONITOR FROM CALLING THIS HANDLER 
AGAIN BEFORE TT IS FINISHED. 

IF A "DEVICE HUNG" ERROR (SEE SECTION 6.1,12) IS DETECTED, THE. 
HANDLER STATUS WORDS CAN BE EXAMINED TO DETERMINE WHICH DEVICE 
DID NOT FINISH (SET BIT 7). THE DRIVE CAN THEN BE DETERMINED 
BY LOOKING IN THE "DEVICE HANDLER UNIT NUMBER" TABLE. THE 
HANDLER STATUS WORDS AND DEVICE HANDLER UNIT NUMBER TABLES, 
ARE LOCATED IN THE "COMMON TAGS" AREA OF THE LISTING, 

THEN THE HANDLER CALCULATES A DISK ADDRESS. THIS ADDRESS IS 
EITHER GENERATED FROM A RANDOM NUMBER (SW4s0) OR IS SET TO 
ZERO (SW431). THE DEVICE ID, UNIT NUMBER, AND CYLINDER 
ADDRESS ARE COMBINED AND PLACED IN THE "RUN TABLE" (RUNTBL). 
THE POSITION TN THE RUN TABLE CORRESPONDS TO WHICH 2K BLOCK OF 
THE PROGRAM IS BEING TRANSFERED (I.E. THE FIRST 2K BLOCK IS 
IDENTIFIED BY WORD 1, THE SECOND 2K BY WORD 2, ETC.). THE BIT 
CONFIGURATION OF EACH WORD IN THE RUN TABLE IS AS FOLLOWS: 

<15:13> = DEVICE ID 
<12:ie> = UNIT NUMBER 
<9> s NOT USED 
<e:0> s CYLINDER ADDRESS 



THE TRACK-SECTOR ADDRESS OF THE TRANSFER IS SAVED IN THE 



"RUN 
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1*62 TRACK TABLt" (RUNTPAK). THE POSITION IN THIS TABLE IS AS 

1»6J DESCRIBED ABOVE. THE BIT CONFIGURATION OF EACH WORD IS THE 
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1C66 

J"*' SAME AS THAI FOR THE DISK ADDRESS REGISTER FOR THE PARTICULAR 

*"•>'' DEVICF. fIT 15 IS USED TO INDICATE A DEVICE ERROR. IT IS SET 

'"^^ BY THf DEVICE SFPVICE KOUTIN^.(SFE SECTTOfJ 9.4.4.5) 

^"^1 THE HANDLER THEN INITIALIZES THE DEVICE REGISTERS WITH ALL THE 

•"''2 A^'^R0PR1ATE I'lFOpMATinN AND STARTS A WRITE FUNCTION. 

•"''i EXECUTION THEN RETURNS TO THE I/O MONITOR AT THE POINT HHERE 

•'"■'1 THE HANDLER H»5 CALLED. 
Il»75 

"^'6 9.4.4.5 DEVICE SERVICE ROUTINES 

1PI77 

^^''^ EACH DEVICE THAT T5 USED FOP RELOCATION HAS A SERVICE ROUTINE. 

'"7'' THhSE ROUTINES ARF ALL FUNCTIONALLY THE SAME. 

*''^l THE ROUTINF IS ENTeKED RY A DEVICE INTERRUPT. THE DEVICE IS 

'^82 CHECKFD FOR ANy ERRORS. IF NO ERROR OCCURRED THE DEVICE 

1""' REGISTERS ARE LOADED AND THE NEXT FUNCTION TO PERFORM Is 

""•^ INITIATED. THREE FUNCTIONS ARE EXECUTED; WRITE, WRITE CHECK, 

'^'"^ AND READ. AT.t. THE NECESSARY BUS ADDRESS INFORMATION IS 

'"Sb CAirULATED RY THE I/O MONITOR, SO THE SERVICE ROUTINE JUST 

1H8' TAKES CARE OK THE DEVICE. 

If*'^ "HEN THE READ FUNCTION HAS REEN COMPLETED SUCCESSFULLY, THE 

lf9^ DONE PIT (PIT 7) IN THE HANDLER STATUS WORD IS SET. 

m9i 

I^'92 UPON INIIIATiriN OF A FUNCTION, OR COMPLETION OF ALL THREE 

•093 FUNCTIONS, THE SERVICF ROUTINE RETURNS EXECUTION TO WHERE IT 

If94 WAS WHEN IT luSS INTERRUPTED. 

1K^5 

IP^JS IF AN ERROR IS DETECTED, THE FUNCTION THAT FAILED IS RETRIED 

1097 TWO VORE TI'^ES. IF THE ERROR IS STILL PRESENT THE DONE BIT 

II^^S AND THE ERROR BIT (BIT 15) IS SET IN THE HANDLER STATUS WORD. 

If99 ALONG WITH BIT 15, IN THE APPROPRIATE ENTRY, IN THE RUN TRACK 

llWV^ TAbl.F, AND THE ROUTINE EXITS AS DESCRIBED ABOVE. 

1101 

11^2 

I 11^3 
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11*»S 
I 10b 
MM? 
1 IP'S 
llt)9 
I11» 
1111 
1112 



.TITLE MAINDEC-ll-PQKOC-A PDP 11/6X SERIES CPU EXERCISER 

(•COPYRIGHT (C) .I«»UAR1(,1«77 

[•DIGITAL EQUIPMENT CORP. 

(•HAYNARD, MASS. KITH 

!• 

(• 

;»THIS PROGRAM WAS ASSEMBLEU USING THE PDP-11 MAI^DEC SYSMAC 

(•PACKAGE (MAINDEC-11-DTUAC-C3), JAN 19, 1977. 
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iin 

1114 
1115 
111b 
1117 
1118 
11 1> 
1I2«> 
ll?l 
1122 
1123 
1121 
1125 
1126 
1127 
1126 

I 129 

II ?•» 

nil 

1192 
1133 
1134 
1135 
1136 
1137 
II 39 
11 39 
1 14.) 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1143 
1149 
1I5«I 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1159 
1159 
116K 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 



.SBTTl OPKHATI 


ONAL 


SWITCH SETTINGS 


; • 


SWITCH 








USE 


;• 


HALT Oh 


ERROR 


• • 








LOOP ON 


TEST 


!• 








INHIBIT 


ERROR TYREOUTS 


;* 








INHIBIT 


UBE 


!• 








INHIBIT 


ITERATIONS 


;• 








BELL ON 


ERROR 


;• 








LOOP ON 


ERROR 


J* 








INHIBIT 


RELOCATION VIA I/O DEVICF 


!• 








INHIBIT 


SYSTEM SIZE TYPEOUT 


;• 








INHIBIT 


RELOCATION 


;• 








INHIBIT 


ROUND RObIN 


;* 








INHIBIT 


RANDOM DISK ADDRESS 


;• 








INHIBIT 


»BT 


;• 








THESE THREE SWITCHES 


!• 








ARE ENCODED TO SELECT RELOCATION 


;• 


H 






ON THE FOLLOWING DEVICES: 


;« 




t^. . 


.RP11/RPH3 




F* 




1.. 


.Rirll/RKOS 




;• 




2.. 


.NOT 


USED 




1 • 




3.. 


NOT 


USED 




!• 




4.. 


.RH11/RPB4 




!• 




5.. 


.«H1 


l/RSl'4 




!• 




6.. 


.NOT 


USED 




>• 




7.. 


.NOT 


USED 




;• 


SWITCH 
15 






OCTAL VALUE 


• 


100«0ei 




)• 


14 






40na0 




!• 


13 






200190 




•• 


12 






10000 




•• 


11 






4000 




•• 


IP 






20«« 




;• 


9 






1000 




•• 


R 






400 




• 


7 






200 




•* 


6 






100 




• 


5 






40 




• 


4 






20 




♦ 


3 






10 




• 


2 






4 




• 


1 






3 
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117t) 




1171 




1172 




1173 


0^1200 


1 I7« 




11 73 




1176 




1177 




1178 


000011 


11 (9 


000012 


1193 


009015 


11SI 


000300 


1192 


177776 


1183 




11»1 


177774 


1185 


177772 


1186 


177570 


1187 


177570 


1188 




1185 




119fl 


000000 


1191 


000001 


1192 


000003 


1193 


00000! 


1194 


000004 


1195 


000005 


1196 


000f>06 


1197 


000007 


1198 


000006 


1199 


000007 


12«« 




1301 




1202 


000000 


1283 


000040 


12tl4 


000100 


13D5 


000140 


1306 


000200 


1207 


000240 


12il8 


000300 


12»9 


000340 


121!l 




1311 




1212 


100000 


1213 


040000 


1314 


020000 


1215 


010000 


1216 


004000 


1217 


003000 


1218 


001000 


1219 


000400 


1230 


000300 


1231 


000100 


1332 


000040 


1323 


B0B020 


1334 


000010 


1325 


000004 



.SBTTI. HASIC DFFINITTONS 

;»I'*ITIAL ADDRESS OF THE STACK POINTER *•• 1200 ••• 
STACK* 1200 

.EOUIV E"T,EPR0p ijB«SIC UEFINIIION OF EPBOR CALt, 

.EQIIIV lOT, SCOFF UBASIC DEFINITION OF SCOPE CALl. 



• MISCEI.LANKOIIS DEFINITIONS 

11 mCODE for HORIZONTAL TAB 

JtCODE FOR LINE FEED 
!(CnDF FOR CARRIAGE RETURN 
JSCODE FOR CARRIAGE RETURN-LINE FEED 
IIPPOCESSOR STATUS «OBD 



HTs 
LF= 
CR= 
CBL 
PSi 



• EO 
STK 
PIR 
DSW 
ODI 



UIV 
LMT! 

R« 
SP= 



13 

15 

200 

177776 

PS.PSW 

177774 

177772 

177570 

177570 



IJSTACK LIMIT REGISTER 

ItPPOGPAH INTERRUPT REQUEST REGISTER 
;;HARDtlAllE SUITCH REGISTER 
SjHAHONARE OISPLAK REGISTER 



(•GENERAL PURPOSE RFGISTER DEFINITIONS 



R2s 
R3« 
R4s 
R5» 
R6X 
R7« 
SP» 
PC» 



%0 
tl 
%3 
%3 
14 
%5 
%6 
%7 
t6 
17 



ilCENERAL REGISTER 
((GENERAL REGISTER 
((GENERAL REGISTER 
((GENERAL REGISTER 
((GENERAL REGISTER 
((GENERAL REGISTER 
((GENERAL REGISTER 
((GENERAL REGISTER 
((STACK POINTER 
( (PROGRAM COUNTER 



(•PRIORITY LEVtL nEFI"ITIO»S 



PR0* 
PPlc 
PR3i 
PR3« 
PP4i 
PB5 = 
PR6: 
PR7i 



100 
140 
200 
340 
300 
310 



[ [PPIOPITY LEVEL 
[(PRIORITY LEVEL 
[(PRIORITY LEVEL 
[[PRIORITY LEVEL 
[[PRIORITY LEVEL 
[[PRIORITY LEVEL 
[[PRIORITY LEVEL 
( [PRIORITY LEVEL 



(•"SWITCH REGISTER" SWITCH DEFINITIONS 

SW15« 100000 

SW14S 40000 

SW13> 20000 

SW12S 10000 

SWlls 4000 

SW10S 2000 

5W09X 1000 

SW08K 400 

SWeTi 200 

SW06I 100 

SWesi 40 

SW04< 20 

SW03X 10 

SW02r 4 
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1726 


P110i»02 


1227 


Elfld(l<^l 


1229 




I22< 




12J,) 




1291 




i?n 




I JJ) 




1211 




t23'i 




17 lb 




I2!7 




12!H 




12 19 




124/1 


1 «i»t*(l.^ 


1211 


I}4«lvl0>» 


121i 


/*2«(^<1.1 


120 


Ml .»«?.< 


12)1 


n^4^si<i 


121'> 


l!Pt2/?H.» 


1211. 


l.^U.»,l 


1211 


:i?.A4a<t 


124^ 


nn.42.7.^ 


124 ) 


W.lWl L'-* 


12b/' 


^^^^<^i■^ 


Wbl 


'.»:i 1*112.* 


1 ?•<>. 


w»»ni ,J 


1 251 


(/ii«.?f fcH 


12^4 


I'lpiCB? 


12'.'; 


'^ec..*.*i 


I 2')6 




1 257 




12'< 




1 757 




12b/. 




1 2hl 




12t,2 




12f I 




1 2.-I 




17r.5 




1 2t-6 




12t.7 




12XR 


;>'».fl'^^4 


17t.4 


p.i^?l.i 


1 ?!/> 


.■n,).*!! 


1271 


fl.<,l.»H 


1272 


( il0*»14 


127 1 


|.^.**i2 1 


1271 


Si-WCiS 


1275 


3il«^i/l 


127f. 


.i/:)«fl)4 


1277 


f wp3b.i 


1278 


.'.'^.'64 


1277 


i»«.174.4 


12rt,. 




1231 





SWBIs 

SW0flB 

•FOUTV 

.ruuiv 

.FOUIV 
.LOUIV 
.POIIIV 

.EOtllV 
.FOUIV 
.fQUIV 
.FQUIV 

;*DATA 
BTTISs 
BTT14« 
BTTJ3« 
Bill 2= 
BITIls 
BIT10S 
bIT09= 
BITflHr 
bIT(^7 = 
b1TPi6s 
BITP5* 
bITW4= 
BTTPI3S 
BrT02s 
BITHIs 
HTT»1M = 
, Foil IV 

.mil IV 
.tuniv 
.Euiilv 

.EOIIIV 
.FOUIV 

.(■;ontv 

.FOUIV 
.FQtJIV 

.Ktmiv 



2 

1 

SW»9f SH9 
SW0O#SW8 
SWW7,SW7 
SWifi6,SW6 

SN(*4r5W4 
SM(MrSha 
SW02r.SM2 

SWMH.SWe 

UT DEHMTIONS tHTTl*<» TO BIT15) 

2W(»tl« 

4iJtH« 

2Mtt 

4t^ 

2H 

IM 

4 

2 

I 

HITB9#BIT<» 

BIT148»HITR 

Bn«7»BlT7 

BIT«6»BlTft 

iaT(^5#BlTS 

btTVi4»BlT4 

IUTifl3,BlT3 

bITP2rPTT? 

Bn^irSlTl 

Bnv*P!,bl'TM 



CP'C 



;*BASTC 

tpPVEC* 4 

f*f:svtc= 1'* 

TRlTVFCsM 
THTVECs 14 
BPTVErs I 4 
IOTVEC= 7v- 

pwRvrrs 24 

tMTVFCs 3"^ 
TRAPVFCs34 
TKVECs f>« 
TPVFC= 64 
PIPOVFC«74*' 



TPAP VKCinp ADDRESSES 

;iTlMF OUT »Nn OTHER F'.pPORS 

;:pFSFRVFn ftNn riiliEGAI. INSTRUCTIONS 

JI-T" BIT 

I iTPACK TRAP 

IJBPEAKPOINT rpap (HpT) 

IIINPUT/OIITPIIT TRAP (lOT) »«SCOPE»» 

jjPOWEP FAN 

WKMULATOR TRAP (EMT) ••EHRap»» 

; J "TRAP" TRAP 

jjTTY KFKRCApn VECTOR 

jjTTY PRINTER VECTOR 

jlPROGPAM IKTERRUPT RKOUFST VFCTOR 



.SBTTI, MFMORY MAWAGEMENT DKEIhITTO^'S 
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l?*"? ,*»KT11 VECTOR ADDRESS 



1 2B4 


«.lB25it 


12H5 




12«6 




1287 




1 288 


177572 


1 2fi'J 


177571 


1 29^ 


177576 


1211 


172510 


1292 




1291 




1294 




1295 


1 77bavl 


1296 


177632 


1297 


1776(14 


1298 


1 776.16 


1299 


1776ia 


1 lf».4 


177612 


1 3.11 


17761 4 


Hl<2 


177616 


1 1.11 




1 3.14 




1 1.15 




1 itb 


17764.1 


1 1.^7 


177642 


1 1.18 


177644 


1 lli9 


177646 


iii.a 


17765? 


1 11 1 


177652 


ni3 


177654 


111 ) 


177656 


1314 




1 115 




1 316 




1117 


17210.J 


1 113 


1 723«12 


1119 


1721^4 


112.1 


1721(16 


1121 


17211(1 


1 122 


172112 


1123 


172114 


1 !24 


172316 


1125 




112«. 




1127 




1128 


17234il 


1 129 


172142 


lUi 


172344 


1 HI 


172146 


1U2 


17215:1 


nil 


172152 


11)1 


172354 


1135 


172356 


in<, 




1137 


B907eH 



HMVECs 2SW 



;«''T11 STATUS REGISTER ADnRKSSES 



5RH = 


177572 


SPls 


177574 


£1-2 = 


177576 


SP3> 


172516 



;«usEB "I" pa<;e heecpiptor pecistei-s 

UJPnpp.= 1776i^fr» 

UIPDPlr 1776H2 

UIPDR2S 1776iH 

UIPDPli 177606 

UIPL1P4= 17761? 

IITPDP5S 177612 

UTPPP6* 177614 

UrPI)R7" 177616 

;«I]SEP "1" PAGE ADDPKSS REGISTERS 

UlPABOs 17764.1 

UIPARIi 177642 

U1PAR2S 177641 

UIPAP3S 177646 

I11PAP4S 17765P 

UIPAP5= 177652 

inPAP6= 177654 

UIPAP7S 177656 

f'llFRNEI "I" PAGP DESCRIPTOR REGISTERS 

KTPDRBx l721Ba 

KIPDR1» 1723H2 

f<lPnR2r 1723(14 

K1PDR3* 1723.36 

KIPDP4: 17211(1 

KIPDR5» 172312 

KIPDR6I 172314 

1<IPDR7= 172316 

[•KERNEL "I" PAGE ADORESS REGISTERS 

KIPARd* 17234() 

KTPAP1> 172342 

KIPAR2« 172344 

KIPAR3S 172346 

KIPAR4S 17235(1 

KIPAR5= 172352 

KIPAR6S 172354 

KIPAR7I 172356 

USESTK sSTACK-lHd 
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1U8 


BBBJed 


I3JV 


9766«(1 


mD 


anal 14 


1141 


177744 


1342 


177746 


1743 


177752 


1344 




1145 


177766 


1346 




13)7 


177771 


1348 




1349 




1 35J 




1351 




135? 




1353 




1354 


^9>geA^ 


1155 


SPift^fll 


1 356 


BMOd? 


1357 


l3E)d(3R3 


1358 


9(«f)(*04 


135'» 


B«1»H«I5 


1 364* 




1 161 


172540 


1 36? 


172542 


1163 


e«ai04 


1 164 


177546 


1365 


0(1.410.} 


1 366 




1367 




ll6>i 


1 70P0.1 


1369 


170002 


1 378 


170004 


1 371 


1 70006 


1372 


1 70010 


1 373 


170014 


1 iM 


170016 


1175 


000510 


1376 




1 377 




1378 


160100 


1179 


16BI02 


138<» 


160104 


1381 


160106 


1182 


1601 10 


1181 


160112 


1 38) 


160114 


1 185 


160116 


1186 


160120 


1387 


160124 


1 188 


160126 


1189 


160174 


1 39i» 


1601 76 


1191 


000774 


1392 


B00776 


1193 





CPLr «20B 

MED E76600 

C»CHVEC »114 

MEMIBP »177744 

CCB "177746 

HITMIS =177752 



CPUERP 


=177766 


IIBPRAK 


=177770 


.EOUIV 


SP.KSP 


.EOIIIV 


SPflISP 


.EOUIV 


STACK, KFBSTK 


.EUUIV 


SP0,MMR0 


.EOUIV 


SR2,MMR2 


AC0I 


*0 


AC1 = 


tl 


AC2 = 


%2 


AC3 = 


*3 


AC4- 


»4 


AC5» 


%5 



;OPCODE FOR »«ED" INSTRUCTION 
jCACHE ERROR INTERRUPT VECTOR 
[CACHE ERROR REGISTER 
;MEHOR» CONTROL REGISTER 
;HIT-MISS REGISTER, A "1" 
[IMPLIES « HIT IN CACHE 
;CPll ERROR REGISTER HOLDS CONDITION 
[THAT CAUSED TRAP TO ERPVEC (004) 
[ADDRESS OF MICROBREAK REG. 



[LINE CLOCK AMD PROGBAHMABLE LINE CLOCK REGISTERS 
PLKCSP=172540 
PLKCSPX172512 
PLKVECrl04 
LKS=177546 
I.KVFCS100 



[UMBMS F:XEPC1S0P REGISTER 

UHEDBs 17W000 

1IHFCC= 170002 

URtHAs 170004 

U8ECR1= 170006 

UHFCLPs 170010 

tJPtGOs 170014 

linECR2= 170016 

"REVECs 510 

[MASS BUS TESTER REGI.5TFPS 

"BTC51= 160100 

MBTWC= 160102 

H»TPA= 160104 

MRTMP2S 160106 

MPTCS2= 160110 

"BTST= 160112 

MPTFRa 160111 

"BTAS" 160116 

HRTDBs 160120 

MRTMRls 160124 

MRTOT* 160126 

M8TBAF* 160174 

HRTCS32 160176 

MRTVECs 774 

f'BTPSWs 776 



[DATA BUfFEH 
[CICLE COUNT 
[BUS ADDRESS 
[CONTROL REGIStER ,1 
[ERROR CLEAR 
• MUI TI-f.XEPClSOR GO 
[CONTROL REGISTER 2 
[INTERRUPT VECTOR 



[CONTROL & STATUS REG, 1 
[WORD COUNT 
[BUS ADDRESS KEG. 
[MAINTENANCE REG, 2 
[CONTROL & STATUS PEG, 2 
[STATUS REG. (TAPE) 
[EPPOR REGISTER 
[ATTENTION SUMMARY REG. 
[DATA BUFFER 
[MAINTENANCE PEG. 1 
[DRIVE TYPE REG. 
[BUS ADDRESS EXTENSION REG. 
[CONTROL & STATUS REG, 3 
[INTERRUPT VECTOR 
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1394 




1195 


100000 


1396 


04 0000 


1 397 


B70030 


1399 


002000 


1399 


001000 


1400 


000400 


1401 


000200 


1402 




1403 




1404 


000022 


1405 


000144 


1406 


000222 


1407 


000726 


1408 


900344 


1409 


010100 


1410 


000300 


1411 


0001S)I 


1412 


000301 


1413 


000102 


1414 


000302 


1415 


0001 3 


1416 


000303 


1417 


000104 


1419 


000304 


1419 


000105 


1420 


000305 


1421 


000106 


1422 


000306 


1423 


000107 


1424 


000107 


1425 


000352 


1426 


000071 


1427 


000710 


1428 




1429 




1430 




1431 


000010 


1432 


000000 


1433 


140000 


1434 


000000 


1435 


030000 


1436 


000100 


1437 


000001 


1438 


000200 


1439 


000100 


1440 


000200 


1441 


000040 


1442 




1443 




1444 




1445 


000000 


1446 




1447 




1448 




1449 


000174 



[MISCFLLANtOUS PIT ASSIGNMENTS (USED IN 

KTOPTs 100000 [BIT15 

EISOPIs 040000 [BIT14 

FPOPT= 020000 [Bin 3 

MBTOPTs 002000 IBIT10 

LKOPTb 001000 [BIT09 

TTOPT* 000400 [BIT08 

UBfeOPTs 000200 [BIT07 



(MED OPFRATION CODE DEFtNlIIONS 
RnwHAMl=022 
RDFLAG1I44 
WRUHAMI=222 
WCNSSN»226 
»RFLAG«344 
RDLJAMS100 
tlRLJAM.300 
PDLRERVICE=101 
WRLSEPV1CEB301 
RDLPBAB102 
tlPLPBAi302 
PDLCU««101 
NRLCUAI303 
RDLFGIHT*104 
IIRLFGINIS304 
RDLWHAHIK105 
WRLWHAHI«105 
PDLDATA=106 
WRLDATAe306 
RDLTAGrl07 
WRLTAG»307 
HPIMIT«352 
SHB01B71 
SMB1A«710 



OPT,CP) 
- BELOW BIT ASSIGNMENTS ARE USED 

• IN THE CPCHK ROUTINE 

• A BIT FOR EACH OPTION PRESENT 

• BITS 15,14,13,9 NON OPTION BITS 

• BITS 12,11,06>00 NOT USED 



MICRO ADDR. IN SNAB INST. 
SAME MICRO ADDR. SHIFTED BIGHT 



[ADDITIONAL DEFINITIONS 

.EUUIV ERROR, HLT 

CALLHANDLERI10 

KMs0 

UMsl4000e 

PKMB0 

PUMS30000 

MWF3BIT6 

OPTRPBBIT0 

PAB0PTSBIT7 

L0BBIT6 

HIBBIT7 

TACbBITS 

.SBTTL TRAP CATCHER 

.=0 
)«ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".♦2, HALT" 
[•SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
[•LOCATION CONTAINS TO CATCH IMPROPERLY LOADED VECTORS 

.•174 



M»INI'FC-H-0C11>DC-A POP I1/6X SERIFS CPU EXERCISER HSCYll J7(l»e6) a7-FEB-77 ia:«8 P»GE «4 
DOKDCS.PIl 07.FFh.77 M9J58 TRAP CATCHER 



145^ 


«0rfl74 


(f90fl0k} 


1451 


H(4^t76 


0«t80Pli^ 


MS? 






M5J 


aaaivt'd 


»AtHi7 003276 


MS* 






Mb5 






1 4S8 






14^7 






145B 




PPI«204 


H*)? 




0JI0ti46 


146^ 


{*3iA»46 


H412)0 


1 16t 




tMBf"52 


14b2 


J'idtlk<S2 


^Md>*(i^ 


1 Ihi 




ti9iif7'/H 



nSOFTUARE DISPLA< REGISTER 
JISOFTUARE SBITCH REGISTER 



DISPRFG: .MORD U 
SWRRG: ,WORn ^ 
• SeTTli STARTING ADDRESS(ES) 

JMP RasTART nJt'MP TO STARTING ADDRESS OF PROGRAM 
.SBTTl ACTll HOOKS 



;HOOKS REOIJIRFP BY ACTll 
tSVPC*. 
,<4li 
SLNDAD 
.«52 

• WORD ii^^tfiSt 
.rSSVPC 



J SAVE PC 

:!l)SET L0C.46 TO ADDRESS OF SENDAD IN .8E0P 



;;2)ShT LOC.52 TO 40 
; : RESTORE PC 
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1164 






1 1^'i 






I 46ft 






1 167 






1 4b4 






ith^ 






1 17-1 




uai2a>i 


1 171 


yrfWfi*" 




1172 


0*11 2i»',t 


0110(10*1 


117J 


ti«11202 


i»n0!i(i.i 


1471 


!»,(12H1 


^0*1 


1475 




w«i2a6 


1 176 


"412^6 


i:.ia;i00 


1177 


.if<121.) 


*i»9*i0a 


1479 


'•J1212 


pa0<i0a 


1479 


Xi)1214 


paprtaa 


14fl« 


«<>1216 


'400 


1481 


M*11 217 


eai 


14H2 


«H122») 


D00i10*1 


IIP! 


Bill 222 


040(1 tia 


1 Ifll 


,1111221 


aaaaaa 


148S 


"'m226 


Ha;ia0*i 


1496 


l'^123i' 


aaaiia^ 


1497 


001232 


caa**aa 


1 4fld 


•)*1234 


000000 


1 4H4 


.Ml 2 36 


000 


149^ 


»ai237 


000 


1491 


a4124>1 


000000 


1492 


»',J1342 


177570 


1193 


>«ai2 44 


177570 


1494 


M»11246 


177560 


1495 


)ial25C1 


177562 


1196 


a.)1252 


177561 


1497 


eai254 


177566 


1498 


R.11256 


003 


1499 


aol257 


002 


15Ka 


(1M126i1 


012 


15y»l 


l< 1)1261 


000 


15*12 


P»1262 


000000 


15JJ 






15a4 


l>ai264 


000000 


15rf5 


I>ill266 


000000 


15»6 


»?127.» 


000000 


15fc17 


»»1272 


0^0000 


15B« 


1>«1274 


000000 


15H9 


^ai276 


000000 


I5M 


dal 311*1 


000000 


151 1 


MU1302 


000000 


1512 


Iiai3il4 


000000 


1513 


fUllXb 


000000 


1514 


("313111 


000000 


1515 


3141 3W 


000000 


1516 


?5»1 314 


000000 


1517 


e<1316 


000000 


1519 


>ll»132t1 


000000 


1519 


»m322 


(500000 



.SBTII, COMION TAGS 



JUTHIS TAR1.F CONTAINS VARIOUS COMMON STORAGE IiOCATIONS 
(•USED IN THE PROGRAM, 



;: START OF COMMON TAGS 
;jCONTAINS PASS COUNT 
; [CONTAINS THE TEST NUMBER 
.-iCONTAINS FhHOP FLAG 

1 [CONTAINS SUBTEST ITERATION COUNT 
; [CONTAINS SCOPE UOOP ADDRESS 
[[CONTAINS SCOPE RETURN FOR ERRORS 
[[CONTAINS TOTAL ERRORS DETECTED 
[[CONTAINS ITEM CONTROL BITE 
[[CONTAINS MAX, EHRORS PER TEST 
[[CONTAINS PC OF LAST ERROR INSTRUCTION 
[[CONTAINS ADDRESS OF 'GOOD' DATA 
[[CONTAINS ADDRESS OF 'BAD' DATA 
[[CONTAINS 'GOOIl' DATA 
[[CONTAINS 'BAD' DATA 
[ [RKSFRVtD--NOT TO BE USED 



SCHTAGI 






fiPASS: 


.WORD 





STSTNM[ 


,UO(iLi 





SfRFLGl 


.BYTE 
.EVEN 





SICNTi 


,WORD 





slpadr: 


,MORU 





(Lperr: 


,HORD 





sfrttl: 


.wom> 





SITEMR! 


.BYTE 





SFRMAX: 


,BYTl. 


1 


SFPRPC: 


.WORD 





sgdadr: 


.(JO()D 





SRDADR[ 


.NOPD 





SGUDAT[ 


,**ORr> 





SBDDATI 


,(*OHD 







,|10RD 







,NOHD 


¥ 


sautob: 


.BYTE 





tINTAG! 


,RYTE 







,H0RD 





SUR[ 


. W(»PD 


|)SWP 


DISPLAY 


,**ORn 


noisp 


STKSI 


177560 




STRP: 


177562 




STPS! 


177564 




tTPB: 


177566 




•NULL; 


.BYTE 





SFlLLs: 


.BYTE 


2 


SriLLCl 


.BYTE 


12 


STPrLC[ 


.BYTE 





SREGADI 


.UORD 





SREG0[ 


.NORO 





SPEGll 


.WORD 





SREG2: 


.KORD 





SREG31 


.WORD 





SPEG4! 


..iORD 





SREG5: 


.NORD 





$REG6: 


.UORD 





«PEG7l 


.WORD 





«THP0i 


.WORD 





STMPl! 


.WORD 





6TMP21 


.WORD 





STMP)j 


.WORD 





STMP4: 


.WORD 





STMP5[ 


.WORD 





STMP6! 


.WORD 





STMP7: 


.WORD 






[[AUTOMATIC MODE INDICATOR 
[[IHTFRRUPT MODE INDICATOR 

[[AOtjRESS OF SWITCH REGISTER 

[[APDBESS OF mspLAY REGISTER 

(ITTY KBD STATUS 

[llTY KBD BUFFER 

[[TTY PRINTER STATUS REG. ADDRESS 

[[TTY PRINTER BUFFER REG. ADDRESS 

[[CONTAINS NULL CHARACTER FOR FILLS 

[[CONTAINS t OF FILLER CHARACTERS REQUIRED 

[[INSERT FILL CHARS, AFTER A "LINE FEED" 

[["TERMINAL AVAILABLE" FLAG ( BIT<07>>0>yeS) 

[[CONTAINS THE ADDRESS FROM 

[[WHICH ($REG0) WAS OBTAINED 

[[CONTAINS ((SREGADU0] 

[[CONTAINS ((SREGAD)+3) 

[[CONTAINS (($REGADU4) 

[[CONTAINS (C8REGAD)t6) 

CONTAINS ((iREGAD)«10) 

CONTAINS ((SREGADHIJ) 

CONTAINS ((SREGAD)4|4) 

CONTAINS ((SREGAD)«16) 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 

USER DEFINED 
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152t) 


0^1 324 


000000 


I5VI 


BB1326 


000000 


1522 


t*01 33>1 


177607 


1525 


l»»1334 


077 


1524 


BBl 335 


015 


1525 


OH1336 


000(112 


15 26 






1527 


aill34d 


000000 


1523 


ilil1)42 


000044 


152') 


RaMoe 


000000 


153B 


l»Bt41l« 


000000 


1531 


tlill4l2 


000000 


1532 


»dl414 


000000 


1533 


DJ1416 


000000 


1531 


»ill 42^ 


0000011 


1535 


I!dl422 


000000 


1536 


ff01424 


000000 


1537 


(1A1426 


l'«0000 


1538 


»3143d 


000000 


1539 


UX1432 


000000 


1540 


14^1434 


000000 


1541 


9.91436 


000000 


1542 


»dl44^ 


000000 


1543 


1101442 


000000 


1544 


H«1444 


000000 


1545 


a>ll446 


000000 


1546 


»ai45^ 


000000 


1547 


1531452 


000000 


1549 


y01454 


000000 


1519 


flfll 456 


000000 


155^ 


'^«\ 460 


000000 


1551 


601462 


000000 


1552 


B<I1464 


000004 


1553 


»01474 


000004 


1554 


H^Mli* 


001506 


1555 


fl«lS06 


000011 


1556 


BIISSH 


000000 


1557 


^01532 


000000 


1550 


1101534 


000006 


1559 


(101536 


000000 


156i* 


l!al54w 


000000 


1561 


01)1542 


300000 


1562 


001544 


090 


1563 


001545 


000 


1564 


(*0154o 


000 


1565 


001547 


000 


1566 


001550 


0000 40 


1567 


001552 


000000 


1569 


001554 


000000 


1569 


001556 


000000 


157PI 


00156M 


000000 


1571 


001562 


000000 


1572 


001564 


123456 


1573 


i>01566 


965432 


1574 


R01570 


001 


1575 


001573 


000 



•TIMES! 

(ESCAPE: 

tBELl: 

tOUESl 

•CRLFl 

ILF: 







.ASCII 

.ASCII 

.ASCII 

.ASCI2 
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;lHAX. NUMBER OF ITERATIONS 
;lESCAPE ON ERROR ADDRESS 

<307><377><377> (iCOOE FOR BELL 

/?/ tlOIEISTION MARK 

<15> JICARRIAGE RETURN 

<13> IlLINE FEED 



tPRRTN! 
SFLBUFFl 
$PUFFi 
IAC0: 

t»Cl: 

«AC2: 

• AC3: 

«AC4l 

«AC5! 

FTMP0I 

FTMPli 

FTMP2I 

FTMP3: 

FTMP4; 

FTHPSi 

FTMPSi 

FTMP7! 

FPEC0: 

FPEGli 

FPE(;2! 

FPEG31 

FREG4! 

FPEG5I 

FREG6I 

FREG7: 

FLTMP0: 

FLTMPl : 

TKBfRPI 

TKBFRi 

NOTYPEi 

opt.Cp: 

6PTRN! 
VADRi 

PAisew: 
PA1716: 

NFXEC: 
MMON: 

av: 
At: 

fsctop: 

SFACTOR: 
FPSTAO: 

FPSTMFMl 
L5IME"! 

nfxpap: 
slonum: 

SHINUMI 
NULLS: 



.WORD 

.RLKB 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.WORD 

.BLKW 

,RLKW 

.WORD 

.RLKW 

.WORD 

.WORD 

RTl 

.WORD 

.WORD 

.WORD 

,RVTE 

.RVTE 

.HYTE 

.PVTE 

.WORD 

.WORD 

.WORD 

.WORD 

WORD 

.WORD 

.WORD 

.WORD 

.RyTE 



TKBFR 
11 



(BUFFER FOR FLOATING POINT CONVERSION 

r 

IFXTENDED EXPONENT VALUES 
IFOR THE SIX FLOATING POINT 
SACCUMULATORS 



JLOCATIONS TO HOLD FLT. PT. OPERANDS 



(FLOATING POINT DRL PREC BUFFER 



133456 

65432 

1.1.1.1 



JPOI 

(KEY 

(NO 

(CPU 

(RET 

(BUFI 

(RUFI 

(PHY, 

(NO 

(MEM 

[QV 

;AUT 

(PEL 

(BYTI 

(F 

(ADDI 

(ADD 

(NEX 

(LOW 

(HIG 

(RUE 



NTtR FOP KEYBO 
BOARD BUFFER 
TYPEOUl FLAG ( 

OPTION FLAGS 
URN FOR T-BIT 
FER FOR VIRTUA 

■FER FOR PHISIC 
SICAL ADDRESS 
EXECUTE FLAG(M 
ORI MGHT FLAG( 
FlAGtav PASS W 
ACCEPT FLAG 
OCATION FACTOR 
ES ABOVE BASE 
ST ADDRESS OF 
RESS or FIRST 
RFSS OF LAST F 

;T VALUL TO PUT 
16 BITS OF RA 

;h 16 BITS OF 
FER FOR PPINTE 



APD BUFFER 

INHIBIT WHEN SET) 

TRAP 

L ADDRESS 

AL ADDRESS BITS<15:0B> 

B1TS<17:16> 

TliST EXECUTION WHEN SET) 

MGMT IS ON WHEN NON-ZERO) 

HEN SET) 

(RA PASS WHEN SET) 

(NUMBER OF 

CODE) 

SECTION BEING EXECUTED 

FREE MEMORY 

REEF MEMORYIIN 28K) 

IN PAR0 
NDOM NUMBER 
ANDOM NUMBER 
R TEST 
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1576 


001574 


000060 


1577 


001576 


009000 


1578 


001600 


009000 


1579 


001602 


009000 


1580 


001604 


900000 


1591 


001606 


000000 


1592 


001610 


999000 


1583 


001612 


900000 


1584 


001614 


090000 


1595 


001616 


009000 


1586 


001620 


090000 


1587 


001622 


800000 


1589 


001624 


900000 


1589 


001626 


000000 


1590 


001630 


000000 


1591 


0016J2 


000000 


1592 


001634 


000000 


1593 


001636 


000000 


1594 


001640 


000000 


1595 


001642 


000000 


1596 


001644 


000000 


1597 






159B 


001646 


000010 


1599 


001666 


009096 


1600 


001702 


009096 


1601 


001716 


000003 


1602 


001722 


000002 


1603 


001726 


000002 


1604 


001732 


000000 


1605 


091734 


009000 


1606 


001736 


000000 


1607 


001740 


000000 


1608 


001742 


000090 


1609 


001744 


000000 


1610 


001746 


000000 


1611 


001750 


000000 


1612 






1613 






1614 






1615 






1616 






1617 


001752 


000700 


1618 


001754 


900300 


1619 


001756 


000200 


1620 


001760 


000200 


1621 


001762 


000309 


1622 


001764 


000300 


1621 


001766 


000300 


1624 


001770 


000200 


1S25 






1626 






1627 






1628 






1629 






1630 


001772 


000000 


1631 


001774 


000000 



RP3HWC1 
PKHWCl 
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(SUR-PAS5 COUNT IN ASCII 
(ERROR PSW FOR TYPEOUT 

(SOURCE BASE ADDRESS FOR DEVICE RELOCATION 
(OEST ADDRESS FOR DEVICE BELOC BIT5<15100> 
(DEST ADDRESS FOR DEVICE RELOC BIT5<21:16> 
(TWO'S COMPLIMENT WORD COUNT FOR DEVICE RELOC 

(DEVICE INDEX (0 TO 7) 

(DEVICE UNIT NUMBER 

(INDEX TO RUN TABLE 

(BITS<21:16> OF LAST MEM ADDRESS OK SYSTEM 

(PITS<15l0e> OF LAST MEM ADDRESS OH SYSTEM 

(DATA TO LOAD INTO RP03 CS REGISTER 

(PPP3 FLAG FOP FIRST 2K OF PROGRAM 

(DATA TO LOAD INTO RK05 CS REGISTER 

(RK05 FLAG FOR FIRST 2K OF PROGRAM 

(PP04 FLAG FOR FIRST 2K OF PROGRAM 

(RS04 FLAG FOR FIRST 2K OF PROGRAM 

(ELAPSED RUN TIME IN MINUTES 

(LOW BYTE»NUMRER OF CLOCK INTERRUPTS (0 TO 59) 
(HIGH BYTExELAPSED RUN TIME IN 5ECONDS(0 TO 59) 
(SYSTEM SIZE TAPLE(ONE ENTRY FOR EACH DEVICE) 
(RUN TIME TABLEIONE ENTRY FOR EACH 3K BLOCK) 
(RUN TRACK TABLE(0»E ENTRY FOR EACH 2K BLOCK) 
(BASE ADDRESS OF UBE TRANSFER IN PROGRESS 
(ADDRESS THAT GETS LOADED INTO UBE BA REG 
(18 BIT UNIBUS ADDRESS WHEN DEVICE DETECTED AN ERROR 
(HOLDS FLAG FOR UBE S, HBT 
(HOLDS ADDR. FOP UBE I, MBT 
(HOLDS PSW FOR ERROR REPORT 
(HOLDS REGISTER FOR ERROR REPORT 
(HOLDS LOOP ADDR, FOR ERROR BEPROT 
(HOLDS MMR0 FOR ERROR REPORT 
(HOLDS MMR2 FOR ERROR REPORT 
(HOLDS ADDR. DURING DATA CHECK 
STATUS WORDS 
THE FOLLOWING BIT ASSIGNMENTS: 
HANDLER READY 
RFPFAT LAST FUNCTION 
ERROR 
IRP03 
(RK05 



1RP04 
(RS04 
(SPARE 
(SPARE 



DEVICE HANDLER WORD COUNTS 

THIS TABLE GETS LOADED BY THE I/O 

RELOCATION ROUTINE WITH THE TWO'S COMPLIMENT WORD 

COUNT FOR THE TRANSFER FOR THE PARTICULAR DEVICE. 

.WORD ;Rpe3 

.WORD (PK05 



SURPASS: 


.WORD 


60 


tERPSW: 


.WORD 




tXITFL: 


.WORD 




0LDBA5E: 


.WORD 




nwbasl: 


.WORD 




nhbash: 


.WORD 




lOWC: 


.WORD 




device: 


.WORD 




DFViNnx: 


.WORD 




UNITMO: 


.WORD 




RNTBINX: 


.WORD 




HXMMHI: 


.WORD 




HXMMLO: 


.WORD 




RPJ101 


.WORD 




RP311I 


.WORD 




RK10: 


.WORD 




RKllI 


.WORD 




1.P411: 


.WORD 




RSllI 


.WORD 




MTICKS! 


.WORD 




LTICKs: 


.WORD 




SYSSIZE: 


.PLKW 


10 


PUNTBL: 


.RLKN 


6 


RUNTRAKl 


.BLKW 


6 


URESAVI 


.BLKW 


2 


UREADR! 


.BLKW 


2 


ERRBA: 


.BLKW 


2 


HEMFLG: 


.WORD 





erradr: 


.WORD 





REPPSW: 


.WORD 





REPREG: 


.WORD 





REPADRl 


.WORD 





REPMR0I 


.WORD 





REPMR21 


.WORD 





SRCADR: 


.WORD 





.SBTTl 


DEVICE 


HANDLER 


I« 


EACH WOPD HAS 


;• 






(• 






(• 




15 


RP3HSTAT!,U0RD 


300 


RKHSTAT: 


.WORD 


300 


SP>RE0( 


.WORD 


200 


SPAREll 


.WORD 


200 


RP4NSTAT 


:,WORO 


300 


RSHSIAT: 


.WORD 


200 




.WORD 


200 




.WORD 


300 
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;5P«RE 
iSPtRE 
|RPI)4 
)RS><4 

. HANDLER OLO BASE ADDRtSS 

TABLE GETS LOADED By THE I/O RELOCATION ROUTINE 
THE BASE ADDRESS OF THE SOURCE DATA FOR THE 
• THAT IS GOING TO TRANSFER THE DATA. 
!RPf3 

IRKH5 



IM2 


ffi*n76 


U<40i1id0 


lhJ3 


J^2H0d 


Bi"j»flfH» 


1634 


stait^'ai 


e(i0fi>0^ 


ifti-y 


Ji^7^(f\ 


H0afl0» 


1 t>36 






lhl7 






If 39 






1^3? 






1640 






Ib4l 


Jlti2ky36 


aiMdi/>0ifl 


1^42 


IftJi^l.! 


wfii00.« 


1^43 


P^2^i| 2 


(1i400.-t)^ 


If. 14 


k-,?2*^14 


Bf^Pp,) 


1^45 


t**?'*!^ 


n-^^firt-i 


1S46 


n,^2ki2'^ 


k)**a-i0i» 


lh47 


«-?2i^22 


ei«(*»0^ 


IMR 


0^21^21 


PBflPO-) 


1M9 


[SiJ2^2b 


:»pi^tiki-i 


U'5.) 


r'.^2v3n 


BrtBPBtl 


Ift^l 


-^32*132 


«a0HHn 


Ih5? 


aA2^*31 


(>^9I"flL^ 


IbSi 






xhbi 






Ih^S 






IhSo 






1hS7 






lf.5W 


.^a7*'ir, 


pH««i^.* 


lf-S9 


iV7^4^ 


■^i^pk'.'M'-l 


Ifth/i 


'■^2^142 


f'^l^i^K).f1 


Ifrrl 


(■.3 2vM J 


P»^**fl/ 


lehi 


H.1?r^4b 


ntia«ii.) 


i^hi 


'M 2. 1^.1 


pt.iai'a.^ 


if-t,* 


;'^2^'5 2 


p-^ac^^ 


IftoS 


i;.t2.iS4 


P '^?a^ 


1 ftb6 


r.^j2.'56 


Vli-diiti^ 


l^(>7 


i.fil'^b •> 


|4,)i,)(fS)0 


16b'* 


•»!»2^fc2 


I'^O^^i^ 


ifrhi 


i;-i2^64 


P^B«)lJ^ 


1 eT* 






1^71 






1^7^ 






1671 






1671 






167^ 


■»^2.^6b 


P««^MHt^ 


167b 


rn2.i7^ 


i^'^c^lmf^■.i 


1677 


'<.>2i'7 2 


,^!»*tl'lj,1 


16;^ 


:«.>2(^7 1 


c^BLfla*.! 


16 7'> 


tii)2.'7h 


P'-'^k*^)!^ 


I €,»■-) 


:"?21<*.' 


Ci»(SMiat^ 


16PI 






IhUi 






I6H3 






I6fi» 






16H-J 






Ihftft 


fr .J 2 1 ^ 2 


(^ 4 1 2 S f 


16«7 


r ^iltll 


f'1164l 





.WOPD 




.WORD 


PP4HMrt 


.tfOPD 


PSHWC: 


.WORD 


.SBTTT. 


DEVICI 


;* 


THIS ■ 


;• 


WITH ' 


; tt 


HFVICi 


PP30LO: 


.WORD 




.WORD 


PKOLDi 


.WORD 




.WORD 




.WOPD 




.WORD 




.WORD 




.WORD 


pp40Ln: 


.WORD 




.WOPD 


PSOLOt 


.WOPD 




.WORD 


.SBTTL 


DKVICE 


;• 


THIS 1 


i» 


WITH 1 


;• 


PAPTIC 


pp3n>jl; 


.WOPD 


HP3NMH; 


.WORD 


PKNFvJL: 


.WOPD 


PKNrMHt 


.WORD 




.WOPD 




.WOPD 




.WORD 




.WOPD 


PP4NMM 


.WORD 


HP4NWH: 


.WOPD 


PSNEMLI 


.WOPD 


PSNEWHI 


.WORD 



[SPARE 
; SPARE 



:SPARE 
lRPf4 



E HANDIER NtW BASE ADDRESSES 

TAPLf f-ETS LOADED BY THE 1/0 REbOCATlON pOUTlNF 
THE hASE AODPESS OF THE DESTINATION FOR THE 
CUIAP DEVICE THAT I5 GOING TO HO THE TRANSFER, 
:PPfl3 

:RK«5 

JSPARE 

ISPAHF 

;PPP4 

;RS»>4 



.SBTTL DEVICE HANDLER UNIT NUMBER 

;• THIS TABLE HETS LOADED HY THE I/O RELOCATION ROUTINE. 

I* IT TELLS THE ntVICE HANnLEp WHICH UNIT NllMBEp Is 

:* TO no THF TRANSFER, 

PP3UNTT: .WORD :PpM3 

RKUHIT: .WORD ;PKti5 

.WORD ;SPARE 

.WOPD fSPARE 

RP41INIT: ,HOPD JPP04 

RflUNIT: .WOPD (RSH4 

.SBTTL AOnpESS OP THE FltVICE HAnDLFRS 

j# THIS TAhLE CONTAINS THE ADDRESS OF THE DEVICE HANDLER 

;* ROUTINES. IT IS USED BY THE I/O RELOCATION ROUTINE 

;• TO TPANSFEP CONTROL TO THE DEVICE HANDLER. 

PP3HANAI .WORD PP3DRV :RPP3 

PKHANi; ,WOFD pt-DPV ;RK(1S 
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i6Hq 


^.121.)6 


W0*)'*»0 


lf.R9 


i!,12l M 


CR0K00 


lf.9^ 


Ht)21 12 


l>4222st 


1641 


HJ21I4 


U42614 


U>)i 






1693 






lh94 






1^-95 






lf)9o 






1S97 


ra2ii6 


300000 


lh9S 


i«.)212t< 


n000U0 


1699 


n,)2122 


000000 


17K^ 


'■ 12124 


000(100 


17^1 


i»J2126 


000'100 


17(1! 


H.12I 3i'1 


30000 


1 7^) 


!"J2132 


<0»0e0 


17/H 






17v)S 






17H6 






1 7W7 






17«H 






17.)9 


(l<)2134 


000000 


171^ 


XK2136 


000000 


1711 


l>0214tl 


000000 


1712 


042142 


000000 


17U 


»i»2144 


000000 


1714 






1715 






1716 






1717 






1718 






1719 






1720 






1721 


('^2146 


000 


1722 


«IX2147 


000 


172J 


(•1(2 15« 


000 


1724 


DJIJISI 


000 


1725 


0^2152 


000 


1726 




002IS4 


1727 






1728 






1729 






173H 






1731 






1732 






1733 






1734 






1735 






1736 


t<.>7l54 


176710 


1737 


»<>21S6 


176713 


17311 


<)<I216.1 


176714 


1739 


B.12162 


176716 


I74i) 


1102164 


1767J0 


1711 


X02I66 


176724 


1742 


("02170 


176722 


1743 


1M2172 


000254 



•SBTTL 


DEVICi 


;• 


THIS ■ 


!• 


DISK . 


;• 


TRANSI 


RP3HDAI 


.WORD 


RP3HDri 


.WORD 


RKHDA: 


.WORD 




.WORD 


RP4HDA: 


.WORD 


RP4HDC: 


• WORD 


RSHDA! 


.WORD 



.WORD ISPARE 

.WORD (SPARE 

RP4HANAI.W0PD RP4nRV fPP04 

RSHANAi .WORD RSDhV ; RS04 

F HANDLER DISK ADDRESS TABLE 

TABLE GETS LOADED BY THE DEVICE HANDLER WITH THE 

ADDRESSISECTOR and CYLINDER) OF THE CURRFNT 

FER. 

;RP03 DISK ADDRESS 

IRP(13 DFSIRf-D CYLINDER 

IRK05 DISK ADDRESS 

;SPARE 

|RP04 DESIRED CYLINDER 
;RS04 DISK ADDRESS 

.SBTTL DEVICE HANDLER FUNCTION TAHLE 

!• THIS TABLE GETS LOADED BY THE DEVICE HANDLERS 

;• AND THE DEVICE SERVICE ROUTINES. IT TELLS THE ROUTINES 

;• WHICH FUNCTION TO DO NEXT, 

RP3FUN: .WORD JRP03 

RKFITN! .WORD !RK05 

.WORD (SPARE 

RP4EUN; .WORD ;RP04 

RSFUN: .WORD IRS04 

.SBTTL DEVICE HANDLER RETRY COUNT 

S» THIS TABLE GETS LOADED BY THE DEVICE HANDLERS AND IS USED 

;• BY THE DEVICE SERVICE ROUTINES. IF AN ERROR OCCURS 

;• THE DEVICE SERVICF ROUTINE WILL RETRY THE FUNCTION UNTIL 

;• THE BYTE IN THIS TABLE GOES TO 7,ER0. IT IS INITIALIZED 

!• TO A -3. 

RP3TRy: .BYTE ;PP03 

RKTRY! .BYTE (PK05 

.BYTE (SPARE 

RP4TRY! .BYTE (RP04 

RSTRYt .BYTE IRS04 

.EVEN 

.SBTTL DEVICE PSGISTER TABLES 

(• THE FOLLOWING TABLES CONTAIN THE STANDARD ADDRESS FOR 

(• THE DEVICES USED BY THIS PROGRAM. IF A DEVICE IS PLACED 

(• AT A NON-STANDAPD ADDRESS THE APPROPPIATF TABLE CAN BE 

(• CHANGED AND THE PROGRAM WILL OPERATE THAT DEVICE. 

(• 

EXCEPTION — SEE DOCUMENTATION FOR RP03 AND RP04 PROBLEMS. 
TFRS 

(DRIVE STATUS 

(ERROR REGISTER 

(CONTROL AhD STATUS 

(WORD COUNT 

(BUS ADDRESS 

(DISK ADDRESS 

(DESIRED CYLINDER 

(INTERRUPT VECTOR 



.SBTTL 


RP11/RP03 PEGI 


RP3DS( 


.WORD 


176710 


RP3ERI 


.WORD 


176712 


RP3CS! 


.WORD 


176714 


BP3WCI 


.WORD 


176716 


BP3BA( 


.WORD 


176720 


RP3DA1 


.WORD 


176724 


PP30C1 


.WORD 


17672? 


PP3VEC1 


.WORD 


254 
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n«4 


B02174 


»»a256 


1745 






1746 






1747 


e»2176 


177400 


1748 


»>»22(>3 


177482 


1749 


»J?2»2 


177494 


175.) 


0(022^4 


177406 


1751 


8112206 


177411* 


1752 


0J221M 


177412 


175} 


n<l?2I2 


000220 


1754 


Il>12214 


000222 


1755 






1756 






1757 


e«22l6 


1 767a;* 


I75» 


«»*222rt 


1 76703 


1759 


B92222 


1767B4 


17b.* 


eX2224 


17670? 


1761 


fl .12226 


176706 


1762 


n*22)« 


176710 


176! 


B«2232 


176752 


1761 


(!«)22]4 


176712 


1765 


i)02236 


176714 


1766 


H02241) 


176734 


f 767 


P«a242 


17674J 


1768 


|td224<l 


176742 


1769 


CII2246 


176736 


1770 


o»»225a 


176732 


1771 


?>^2352 


H90254 


1772 


l»r»2254 


B00256 


1771 






1774 






1775 


S»<I2256 


172040 


1 176 


('it226^ 


172042 


1777 


il 112262 


172044 


177a 


».)2264 


172049 


1779 


■)VI2266 


172046 


17»K 


t^^?270 


172050 


17111 


.W2272 


172072 


I7B2 


<1,t2274 


172052 


1783 


f..)2276 


172054 


17fl) 


1(923041 


000204 


1785 


>''.<23«I2 


0002^6 


17116 






17U7 






17flD 






17(19 






1790 






1791 






1792 


ffiiH 


170002 


179) 


fl.)21H6 


170l(»4 


1794 


«.»331C 


170016 


1795 


e.»2!12 


173006 


1796 


H02314 


170010 


1797 


1)02316 


030510 


1799 


"92 3211 


000512 


1799 







RP3PSWt .MOPD 



(INTERRUPT VECTOR+J 



.SBTTL PK1I/RK05 REGISTERS 



(DRIVE STATUS 
jFRPOR REGI5TFR 
jCONTROL AND STATUS 
(WORD COUNT 
fRUS ADDRESS 
imSK ADDRESS 
jINTERPUPT VECTOR 
(INTERRUPT VECTOR+2 



(CONTROL AND STATUS »! 
(WORD COUNT 
(BUS ADDRESS 
(CONTROL AND STATUS #1 
(DISK ADDRESS 
(CONTROL AND STATUS 97 
(CONTROL AND STATUS t1 
(DRIVE STATUS 
(FRROP REG »1 
(DESIRED CyLINOF« 
(FPPOR REG #2 
(FRPOR RFG #3 
ICUPPFNT CYLINDER 
(OFFSFT REGISTER 
(INTERRUPT VECTOR 
(INTERRUPT VFCTOR+2 



J CONTROL AND STATUS »1 

(WORD COUNT 

[RUS ADDpt:5S 

(CONTROL AND STATUS H 

(DISK APDRfc-SS 

(CONTROL AND STATUS 12 

(CONTROL AND STATUS *3 

(DRIVE STATUS 

(ERROR RFG 

(INTERRUPT VECTOR 

(INTERKUPT VECTOR+2 



UNIPUS FXEPCISER REGISTER AODPESS TABLE 
THIS TAPLF IS ASSFMBLFD FOH UPE »(». IF THE UBE 
AODRESSES ARE CUT FOR OTHER THAN UNIT t«, THE PROGRAM 
taILL CHANG! THIS TABLE, THF PROGRAM LOOKS FOp A 

PUfl, 77''«?0# 77f»H4k), ANU 77006t^, 

(CYCLE COUNT 

[PUS ADDRESS PEG 

(CONTROL REGISTER (2 

(CONTROL REGISTER »l 

(UBF CLEAR ADDRESS 

(INTERRUPT VECTOR 

(INTERRUPT VECTOR +2 



RKDS: 


,»ORD 


177400 


KKEDl 


.UORD 


177402 


PKC51 


.UORD 


177404 


RKUCI 


.WORD 


177406 


PKB«I 


.MORD 


177410 


PKDAt 


.UORD 


177412 


PKVECl 


.WORD 


220 


RUPSU: 


,UORD 


222 


.SBTTL 


RH11/RP04 RFGIi 


BP4CS1 I 


.WORD 


1767(*0 


RP4WC! 


.WORD 


176702 


RP4BAI 


.WORD 


176704 


RP4HAr: 


.WORD 


176700 


RP4M: 


.WOPD 


176706 


HP4CS2: 


.WORD 


176710 


PP4CS1: 


.WORD 


176752 


RP40S1 


.WORD 


176712 


RP4ER1: 


.WORD 


176714 


RP4DC: 


.WORD 


176734 


PP4ER2: 


.WORD 


176740 


RP4ER1I 


.WORD 


176747 


RPCC! 


.WORD 


176736 


RP40F! 


.WORD 


176732 


RP4VECI 


.WORD 


254 


KP4PSH: 


.WORD 


256 


.SBTTL 


BH11/RS04 PEG!! 


RSCSl: 


.WORD 


172(>40 


RSkC; 


.WORD 


172043 


PSBAI 


.WORD 


172;»44 


RSBAE: 


• WORD 


172040 


BSDAl 


.WORD 


172(*46 


R5CS21 


.WORD 


172050 


RSCS3I 


.WORD 


172072 


RSDS: 


.WORD 


172052 


KSERI 


.WORD 


172H54 


PSVEC: 


.WORD 


204 


PSPsu: 


.WORD 


206 



I" 

UBETBL: 


DUE AT 
.WORD 


*DnRESSE.5 
UBtCC 




.WORD 


URfBA 




.WORD 


UBECR7 




.WORD 


IIPECRI 




.WORD 


IIRECLR 




.WORD 


IJBEVEC 




.WUPP 


UI<FVEC»2 
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IRB^ 








m0i 








1»02 








1803 








1804 








1»»5 


002122 


160100 




in06 


»»2324 


160102 




ina7 


(»)2326 


160104 




1B»8 


»02130 


16010J 




1»«9 


1)02332 


160106 




1810 


002334 


1601 10 




1811 


002336 


160112 




1812 


(102)40 


160114 




1»1) 


002342 


160176 




1814 


»03)44 


000774 




1815 


003)46 


000776 




1816 


l»«235a 


160126 




1817 


002352 


160200 




1818 


002354 


160300 




1819 


002356 


160400 




1820 








1821 








1822 


H0236O 


000000 




1823 


002362 


000000 




1824 


002364 


000000 




1825 


"02366 


000000 




1826 


1»|J2)7« 


000040 




1827 


(•52470 


000000 




1B28 


002472 


•00000 




1829 


»43474 


000000 




183« 


802476 


000000 




1831 


P0250I9 


000000 




1832 








1833 








1834 








1835 








1836 








1837 








1838 








1839 








1840 








1841 








1842 








184) 








1844 








1845 








1846 








1847 


003502 






1848 








1849 








1850 


B02502 






1851 


002502 


201 


001 


1852 


002504 


202 


003 


185! 


003506 


203 


003 


1854 


902510 


204 


004 


1855 


002512 


205 


005 



MASS PUS TESTF 
THE PROGRAM 
AT 76PtlPt*. 



:• 


WILL CHANGE THl 
AT ADDRESSES 76 


hbttbl: 


.WORD 


MBTCS1 




.WORD 


WRTWC 




.WORD 


MBTBA 




.WORD 


PBTCSt 




.WORD 


HeT«R2 




.WORD 


MBTCS2 




.WORD 


MBTST 




.WORD 


"BTER 




.WORD 


"HTCSl 




.WORD 


"BIVEC 




.WORD 


RBTPSW 




.WORD 


PRTDT 


MRTN2: 


.WORD 


16020" 


HRTI(3l 


.WORD 


160300 


HBTN4: 


.WORD 


16f 400 


.SBTTL 


MFD TEST TABLES 


TLOCl: 


.WORD 





PSWHOt,: 


.WORD 





TABBEG: 


.WORD 





TABENr: 


.WORD 





STGBLK 1 


.RLKW 


♦ 


TL0C2: 


.WORD 





KEUTP01 


.WORD 





HEDTPl: 


.WORD 





MEDTP2; 


.WORD 





MEDTP3: 


.WORD 






R REGISTER ADDRESSES 

ASSEMBLED WITH ADDRESSES FOR A MBT 
THE MBT IS AT ABOTHFR ADDRESS THE PROGRAM 
IS TABLE. THE PROGPAM LOOKS FOR A HBI 
60tOOf 760200r 760300* AND 760400. 

(CONTROL AND STATUS 41 

;WORD COUNT 

(BUS ADDRESS 

(CONTROL AND STATUS II 

JHAINTENANCF REGISTER IP2 

iCONTROL REGISTER 12 

(STATUS REGISTER 

(ERROR REGISTER 

(COMTPOL REGISTER »3 

lINTEPPnpT VECTOR 

! INTERRUPT VECT0R»2 

(DRIVE TYPE REGISTER 

(MASS BUS TESTER 42 

(MASS bus TESTER 13 

("ASS PUS TESTER 44 



1* 



ASPl: 

PIAl 
B3At 
R3At 
B4A1 

P5A1 



TABLE II 

FOLLOWING IS A TABLE OF INTERNAL REGISTER OPERATION CODES 
USED FOP TESTING THE MED INSTRUCTION. LABELS COBBtSPOND 
TO REGISTER NAMES, THE HIGH BYTE IS THE READ OPERATION 
CODE, THF LOW BYTE THE WRITE CODE. 

NOTEl WHEN ADDING OR DELETING 

ENTRIES IN THIS TABLE, CHECK DUAL 

ADDRESING TEST TO SEE THAT THE "SCRATCH 

PAD LIMITS" APE MAINTAINED. 



.BYTE 201,001 

.BYTE 202,002 

.BYTE 303,003 

.BYTE 204,004 

.BYTE 205,005 



(A SCRATCH PAD - LO 

(LOBYTE, HlhYTE=WRITE CODE, BEAD CODE 



HAINDEC-ll-noKOC-» PDP 11/6X SERIES CPU EXERCISER »»CY1I 27(1(1B6) ()7-FEB-77 101(18 P«GE 5J 

DQKDCA.PII 97-FEB.77 B9l5B MED TEST HBLES 



IIIS6 


(132514 


246 


906 


1857 


1192516 


214 


919 


1«?9 


•1^25 29 


211 


911 


1859 


(142522 


212 


912 


186D 


»»liH 


21 i 


913 


18.61 


X1I2526 


214 


414 


1862 


e»}ii» 


215 


915 


1863 


if»2532 


216 


916 


1864 


0t)2534 


217 


917 


1865 


e(125 36 


229 


929 


1866 


11*25411 


221 


921 


1867 


(102542 


222 


922 


1868 


(((12544 


22! 


923 


1869 


M25 46 


221 


924 


187a 


»1»255=1 


225 


925 


1871 


tl«2552 


226 


926 


1872 


(142554 


227 


927 


18)3 


Ha2556 


234 


939 


1874 


((42564 


231 


931 


1875 


(147562 


232 


932 


1876 


P32561 


233 


413 


1877 


0(12566 


234 


934 


1B7H 


«9257^ 


235 


435 


1879 


(102572 


236 


936 


lucjvl 


04257 4 


237 


937 


i«ei 








1"92 








1883 


■142576 






18H1 


1142576 


241 


941 


1=85 


tl<126«14 


242 


942 


1886 


('■42b«'2 


243 


943 


1«87 


(1426(14 


244 


944 


1888 


(142690 


245 


945 


l''99 


(14261 ^( 


246 


946 


189t^ 


(142612 


353 


959 


1891 


(142614 


251 


951 


1892 


.192616 


252 


952 


189! 


1»«2633 


253 


.153 


1«91 


e42622 


254 


454 


1895 


(1(12624 


255 


055 


1B96 


I.B2626 


256 


956 


1897 


1192634 


257 


957 


1898 


(,'92632 


269 


969 


1899 


(142634 


261 


961 


19H8 


('42636 


262 


962 


19111 


(•92644 


263 


96 3 


1902 


»92642 


264 


964 


19^3 


1192644 


265 


965 


19K4 


942646 


26b 


966 


19^5 


0I»265P 


274 


979 


19,*6 


»(12652 


272 


972 


19»7 


»42654 


273 


973 


19H9 


(142656 


271 


974 


191)9 


<»ii26611 


275 


975 


1910 


(192662 


276 


976 


1911 


V)42664 


277 


1)77 



R6A: 


.BYTE 


296,996 




FAC3.9I 


.BYTE 


219,919 




FAC3.11 


.BYTE 


211,911 




FAC3.2I 


.BYTE 


213,912 




FAC3.3I 


.BYTE 


213,913 




FAC3,41 


.BYTE 


314,914 




FAC3,51 


.BYTE 


215,915 




UR6AI 


.BYTE 


316,916 




FDST3I 


.BYTE 


217,917 




NCSA. 91 


.BYTE 


239,939 




WCSA.II 


.BYTE 


331,931 




GNklHAMI 


.BYTE 


322,933 




CNSTSWI 


.BYTE 


233,923 




BTIAI 


.BYTE 


224,974 




RI2AI 


.BYTE 


225,925 




CNSSWt 


.BYTE 


236,976 




CN8CDR! 


.BYTE 


327,977 




FAC1.9I 


.BYTE 


239,939 




FACI.ll 


.BYTE 


231,931 




FAC1.2I 


.BYTE 


232,932 




rACI.3I 


.BYTE 


233,933 




FAC1.4I 


.BYTE 


334,934 




FACl.5t 


.BYTE 


335,935 




FPSNIi 


.BYTE 


236,916 




ASP2I 


FDSTl: 


.BYTE 237, 


,937 


BSPI: 








RIBl 


.BJTf 


241,441 




P2Bt 


.BYTE 


342,442 




P3B! 


.BYTE 


343,943 




RlBt 


.BYTE 


344,944 




B5Pl 


.BYTE 


245,945 




R6BI 


.BYTE 


346,946 




FAC2.9I 


.BYTE 


359,959 




FAC2.1I 


.BYTE 


351,951 




FAC2.2i 


.BYTE 


252,952 




FAC2.3: 


.BYTE 


253,053 




FAC2.4: 


.BYTE 


354,954 




fAC2.5: 


.BYTE 


255,955 




UR6BI 


.BYTE 


356,956 




FDST2: 


.BYTE 


257,957 




WCSB.dl 


.BYTE 


269,969 




WCSB.I 1 


.BYTE 


361 ,961 




WCSADRi 


.BYTE 


362,962 




RZEROi 


.BYTE 


263,963 




RTIB! 


.BYTE 


264,964 




WT2BI 


.BYTE 


765,965 




rvect: 


.BYTE 


366,966 




FAC9,91 


.BYTt 


279,979 




FAC9.1! 


.BYTE 


272,972 




FAC9.2: 


.BYTE 


273,973 




FAC9.4I 


.BYTE 


374,974 




FACt<.5I 


.BYTE 


275,975 




FEAi 


.BYTE 


276,976 




BSP2: 


FnST9I 


.BYTE 277, 


,977 



;A SCRATCH PAD-HI 



;R scratch pad 



;B SCRATCH PAD - HI 
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1912 








1913 








1914 


992666 






1915 


993666 


199 


199 


1916 


042679 


991 


191 


1917 


092673 


393 


192 


1918 


09267 4 


393 


193 


1919 


042676 


194 


194 


1939 


992799 


395 


195 


1921 


992792 


397 


197 


1923 


(192794 


319 


1 19 


193! 


942796 


111 


HI 


1924 


993719 


313 


112 


1925 


992713 


313 


113 


1926 


992714 


316 


116 


1937 








1938 


P92716 


099999 




1929 








1939 








1931 








1932 








1933 








1934 








1935 








1936 








1937 








1938 








1939 


993739 






1949 


993729 


299 


999 


1941 


992732 


297 


997 


1942 


e»3724 


249 


949 


1943 


093736 


247 


947 


1944 


092739 


314 


114 


1945 


093733 


317 


117 


1946 








1947 








1948 


993734 






1949 








1959 


0937 34 


196 




1951 


992735 


196 




1952 


993736 


115 




1953 


992737 


115 




1954 


992749 


267 




1955 


992741 


967 




1956 


992742 


149 




1957 


993741 


141 




1958 


942744 


143 




1959 


043745 


143 




1969 


092746 


344 




1961 


992747 


144 




1962 


092750 


345 




1963 


093751 


146 




1964 


992752 


346 




1965 


99375 3 


147 




1966 


093754 


347 




1967 


093755 


351 





cspi: 








I.JAM: 


.BYTE 


399, 


, 1<19 


LSFRVI 


.BYTE 


391, 


,191 


LPBA! 


.BYTE 


392, 


,192 


LCUA! 


.BYTE 


393, 


il93 


LFGINl 


.BYTE 


394, 


,194 


LWHAHi 


.BYTE 


395. 


.195 


liTAG: 


.BYTE 


397. 


r197 


CNSC9I 


.BYTE 


319, 


.119 


CNSCI 1 


.BYTE 


311, 


,111 


CNSC21 


.BYTE 


313, 


,112 


CST299I 


.BYTE 


313, 


,113 


CSP21 


CWST9: 


.BYTE 



(C SCRATCH PAD 



[END OF ADDKESS TABLE 



TABLE IV 

THE LIST BELOW CONTAINS THOSE OPERATION CODES 
CORRESPONDING TO THE INTERHAL REGISTERS ■HICH MUST 
BE TESTED SEPFRATFLY BECAUSE THEY ABE READ-ONLY, 
NRITE-ONLY, OR USED IN MACRO CODE EXECUTION, ETC. . 



;LOBYTE,HYBYTE - WRITE CODE, READ CODE 



T6L4I 








R9Ai 


.BYTE 


299, 


499 


R7AI 


.BYTE 


297, 


997 


R9BI 


.BYTE 


249, 


949 


R7Bl 


.BYTE 


347, 


947 


CNST2t 


.BYTE 


J14, 


114 


CNSIlt 


.BYTE 


317, 


117 


I» 


TABLE V 




J* 

TBL5I 








LCDTAI 


.BYTE 


396 






.BYTE 


196 




MDl 


.BYTE 


315 






• BYTE 


115 




CNSCTll 


.BYTE 








.BYTE 






JAM) 


.BYTE 






SERVl 


.BYTE 






PBAl 


.BYTE 






CUAl 


.BYTE 






FLAGl 


.BYTE 








.BYTE 






DREG! 


.BYTE 






REVi 


.BYTE 






SREGl 


.BYTE 






COUHTI 


.BYTE 






NUAl 


.BITE 






RESI 


.BYTE 


351 





JTHIS TABLE CONTAINS THE OPERATION 
;CODES OF THOSE INTERNAL REGISTERS 
jWHTCH MUST BE TESTED USING THE 
jHICROBREAK REGISTER. THEIR 
jASSOCIATED MICRO-ADDRESSES ARE IN 
JTHE NEXT TABLE 

ITHESF MICROADDHESSES ARE THE ENTRY 
jPOINTS INTO THE MICROCODE FOR THE SERVICE 
;0f THE INTERNAL REGISTERS 



HAINDCC-II-DOKDC-I PDP I1/6X SEDICS CPU EXERCISER 



OOKOCA, 


.P11 a7-FEi>-7] 


r 09IS8 


i<>6e 


tl»27S6 


152 




1969 


B»2757 


352 




1979 


002760 


153 




1971 


002761 


000 




1972 








1971 








1974 








1975 








1976 


(>i)2762 






1977 








1978 


(;a2762 


00333" 




1979 


062764 


003150 




1980 


n»276b 


003375 




1981 


0^3770 


003371 




198? 


002773 


003240 




1983 


002774 


003224 




1984 


002776 


003160 




1985 


003000 


003161 




1986 


003002 


0031 70 




1987 


003004 


003171 




1988 


003006 


003344 




1989 


003010 


003320 




199(1 


003012 


003345 




1991 


003014 


0»3340 




1992 


003016 


003350 




199) 


003020 


003341 




1994 


003023 


003351 




1995 


003034 


003355 




1996 


003036 


003720 




1997 


001030 


0!»3724 




1998 


003032 


003721 




1999 








2i»i»a 








2C0I 








21»1>2 








2»ijl3 








20«4 


003034 






2ti»5 








2m)6 


0030)4 


000100 


077600 


3PJ7 


003040 


009101 


000010 


2HBB 


003044 


000102 


P20000 


201>9 


003050 


000103 


000094 


2al0 


003054 


000104 


050000 


2fill 


003060 


000105 


054000 


2K12 


003064 


000107 


024000 


jmi 


003070 


000110 


177400 


2(114 


003074 


0001 11 


177600 


2»1S 


003100 


000113 


100000 


2016 


003104 


000113 


000200 


2017 


003110 


000114 


009002 


2t>|ll 


003114 


000116 


000000 


2X19 


003120 


000117 


000001 


2lt2>l 


003124 


000000 





MED TEST TABLES 
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DCS0I 


.BYTE 


152 


IKITt 


.BYTE 


352 


DCSII 


.BYTE 


153 




.BYTE 







.EVEN 




!• 


TABLE 


VI 


1* 
TBI.6I 






ULCDIA! 


.WORD 


3330 




.WORD 


3150 


UWD! 


.WORD 


3375 




.WORD 


3371 


UCNSCTLl 


.WORD 


3340 




.WORD 


3324 


OJAMI 


.WORD 


3160 


USERV: 


.WORD 


3161 


UPBAl 


.WORD 


3170 


UCUAI 


.WORD 


3171 


UFLAGi 


.WORD 


3344 




.WORD 


3320 


UOBEO: 


.WORD 


3345 


UREVt 


.WORD 


3340 


USREG; 


.WORD 


3350 


UCOUNTI 


.WORD 


3341 


UNIIAt 


.WORD 


3351 


IIFESI 


.WORD 


3355 


UDC501 


.WORD 


3720 


UINIT! 


.WORD 


3734 


UDCSII 


.WORD 


3721 


!• 


TABLE 


VU 



|0 BYTE TERMINATES THE PROCRAH 



STHIS TABLE CONTAINS TKE "ICRO-ADDRESStS 
;WHICH ARE LOADED INTO THE MICROBREAK 
;REG. TO TEST THE OPERATION CODES 
(CONTAINED IN THE PRECEEDINO TABLE. 



ITHCSE MICKOADDRESSES SHOULD BE 
;CHANGED (IF NECESSARY] IF THE BASE MACHINE 
{MICROCODE SHIFTS (MICROCODE SERVICING 
ITHF INTERNAL REGISTERS! , 



THIS TABLE HOLDS THE OPERATION CODES AND THE CONSTANT 
VALUE EXPECTED FOR CERTAIN INTERNAL REGISTERS. 



CLJAM! 


.WORD 


1001 


,77600 


clserv: 


.WORD 


101, 


.10 


CLPBAi 


.WORD 


103, 


,20000 


CLCLTAt 


.WORD 


103, 


,4 


CLFGIN! 


.WORD 


104, 


,50009 


CIWHAMI 


.WORD 


105, 


,54000 


ClTAOi 


.WORD 


107, 


,34000 


CCNSC0I 


.WORD 


110, 


,177400 


CCNSCll 


.WORD 


111, 


,177600 


CCNSC2I 


.WORD 


112, 


,109000 


CCST200! 


.WORD 


113, 


,200 


CCNST2! 


.WORD 


114, 


.3 


CCNST0I 


.WORD 


116, 


,0 


CCNSTII 


.WORD 


117, 


,1 




.WORD 
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2021 






2022 






2023 






2024 






2035 






2036 






2027 






2029 






2039 






2039 






2031 






2032 






2033 






2034 






2035 


003126 




2036 






2037 


003126 


056411 


3038 


0031 30 


056436 


3039 


003132 


056502 


2040 


093134 


956475 


3041 






2042 


0031)6 


956514 


2943 


093140 


956542 


3044 


90)142 


056579 


3045 


R03I44 


956475 


2046 






2047 


093146 


956699 


3048 


003150 


9566)5 


2049 


003IS3 


056794 


2050 


003154 


056475 


2051 






2052 


093156 


956729 


2953 


003169 


B56747 


2054 


093162 


957014 


305S 


003164 


957026 


2056 






2957 


093166 


957032 


2058 


993170 


957071 


3059 


003173 


957130 


2960 


993174 


957125 


3061 






3063 


*9)1T6 


•57149 


306 9 


093}«0 


957210 


3064 


003292 


9572)0 


2965 


093294 


957026 


3966 






3967 


003306 


999999 


3068 


003219 


•00999 


3069 


003312 


•09990 


2970 


99)214 


909009 


2971 






207J 


>03316 


957236 


2073 


90)339 


957397 


3074 


903333 


957363 


3075 


903224 


057356 


3076 
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I«THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 

J»THF INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 

(•LOCATION tlTEMR. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 

(•NOTElI IF 8ITEMB IS THE ONLY PERTINENT DATA IS OERRPC), 

)»N0TE2l FACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS! 



EM 

DH 
DT 



(ITEM 

EMI 

DHl 

DTI 

DFl 

(ITEM 

^•2 

UH2 

DT2 

DPI 

I ITEM 

E"3 

DH3 

DT3 

DFl 

IITEM 

EM4 

DH4 

DT4 

DF4 

I ITEM 

EMS 

DH5 

DT5 

DF5 

I ITEM , 

EMS 

DH6 

DT6 

DF4 

(ITEM ' 



lITEM 10 

EM10 

DH10 

DT10 

DFie 

(ITEM 11 



) I POINTS TO THE ERROR MESSAGE 
MPOINTS TO THE DATA HEADER 
UPDINTS TO THE DATA 
! (POINTS TO THE DATA FORMAT 



(UNEXPECTED TRAP TO 4 

(VIRTPC PHYSC PSW CPUERR 

(VADR« VAOP,REPPSW,REPREG 

(0,l<0>9.0 

(UNEXPECTED TRAP TO 10 
(VIRTPC PHYSPC PSW 
(VADR.VADRrREPPSW 



(UNEXPECTED TRAP TO 250(MGMT) 
(VIRTPC PHYSPC PSW MMR0 
IVADR,VADRrREPPSW,BEPMR0,REPMR2 



(UNEXPECTED TRAP TO 1 1 « 

(VIRTPC PHYSPC PSW MEMERP 

(VADR,VADP,REPPSW>REPREG 

(0>1>0>0 

(PARITY ERROR DURING DATA CHECK 
(SRCADR DSTADR MEM ERR REG 
(SRCADR,PA1500,REPREG 



(ERROR DURING CHECK OF RELOCATED DATA 

(SRCADR DSTADR 

(>TMPe,PAI500 



(DEVICE ERROR 



(ERROR DURING DATA CHECK-RELOC WAS BY I/O 
(SRCADR DSTADR DEVICE THAT DID XFEB 
( »TMP0, VADR, 8IMP2 . 8TMP3 
(0ilf 3,0 
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2H77 


003226 


0^7637 


7078 


1».1323.» 


B57374 


2I»79 


0^3232 


»57472 


2»<ia 


01)3234 


B57465 


2eei 






2fS2 


003236 


IIS7S04 


2383 


0^3240 


(•^7542 


2084 


1*03242 


157^60 


2W85 


H03244 


0^7^56 


2086 






2087 


0J3246 


057564 


2089 


01(3250 


1)57622 


2089 


JJ3252 


H57560 


209^ 


U03254 


1157556 


2H'>1 






2092 


»«3256 


B57637 


2^91 


00 3 26V1 


057664 


209» 


0*3262 


C577il1 


2»95 


f»^^b^ 


B57716 


7096 






2097 


n<13 266 


057722 


2098 


^i)327-^ 


00^0J,) 


2099 


033272 


003001) 


214^ 


0H3274 


(100000 


2101 







13 



EM14 

DHll 

DTll 

DFU 

JlTEM 12 

fW 

DH12 

(>T12 

|)F12 

EMt 3 

PHI 3 

DT12 

IIF17 

!ITFM 14 

hM\ 4 

nH14 

DT14 

r>F14 

ilTEM 15 

K'<15 



JFLOATING POINT ERROR 

t DATAl DATA2 

;FLTMP0,FBEG2,FLTHP1,FREG3 

IS, 0,5,0 

tUHlBUS EXEPCISOR NON-EXISTANT MEMORY 

SPHVSICAL ADDRESS 

|PA15e0 

12 

ji^ASS BUS TF.STEP NON-RXISTANT MEMORY 
; PHYSICAL ADDRESS 



[FLOATING POINT ERROR 

I DATAl DATA2 

;FTMP4,FPFG2,FTMP6,FHfG3 



jDEVICt HUNG 
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21^2 
2109 
2lf 4 



.SHTTL PROGRAM INITIALIZATION 
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SET KERNEL STACK PIR 

ilNITIALIZE RANDOM HUM GEN 



[SET NOT QV NOR AA "ODE 

SSET NOT XXDP 

SXXDP INDICATOR 

(XXDP CHAIN MODE INDICATOR 

;CLEAH MEHORJ PROTECTION LIMIT 

,»ILL CONTAIN KEN PROT LIMIT 

;BRANCH IF NOT QV 



21115 


H93276 


012706 


001200 




START! 


MOV 


•KERSTK.SP ;SE 


2ltl6 


»i>33«12 


012737 


017654 


001566 




MOV 


tl7654ra«SHINUM 


21X7 


?933ia 


012737 


123456 


001564 




MOV 


1123456, aitLONUM 


2IXB 
















2109 










[DETERMINE HOW 


PROGRAM UAS LOADED A 


21 10 










;A»D SET MEMORY 


PROTECTION. 


2111 


(1.13316 


005037 


001546 






CLR 


8IIQV 


2112 


BX3322 


B05027 








CLR 


(PC)* 


21H 


083324 


000 






XXDPl 


.BITE 





2111 


»»3)25 


009 






XXDPC: 


.8JTE 





71 15 


003326 


005827 








CLR 


(PC)t 


2116 


»0333a 


000000 






PROT: 


,v*OPD 





2117 


!) '83332 


005737 


041234 






TST 


0i$ENnAn*4 


2118 


eX3336 


100003 








PPL 


IS 


2119 


»1.1)34.* 


1 10637 


001546 






MOVB 


SP,atov 


212>t 


^0)344 


000414 








HP 


3S 


2121 
















2122 


mi3346 


001003 






ICI 


BNE 


2$ 


212) 


".13)5(1 


110637 


001547 






MOVB 


SP.aiAA 


2124 


(10 3 35 4 


000410 








BR 


3S 


2125 
















2126 


0113356 


113737 


30041 


003 124 


2s: 


MOVB 


(*lt41,8»XX0P 


2127 


1103)64 


0.15737 


030042 






TST 


»<42 


2128 


l».1337i> 


0~'14a2 








P1E(J 


3S 


212<) 


003)72 


110637 


003325 






MOVB 


SP.atXXDPC 


?1 )«( 
















21)1 










ISET MEMORY PROIECTION LIMITS 


21 3! 


003)76 


005737 


001546 




3$: 


1ST 


(>«0V 


21 )) 


"0)402 


0=11006 








BNE 


MEMSI7 


2131 


00)404 


C05737 


003324 






TST 


PKXXDP 


21)5 


00341(1 


00140) 








BECi 


MFMSI7 


21)6 


003412 


012737 


005700 


003)30 




MOV 


•5700,»<PPOT 


21 )7 


(034211 


005000 






MFMSI7: 


CLR 


R0 


2138 


"0)422 


012737 


003434 


000004 




MOV 


11 ISfBlrRRVEC 


21 39 


0^3430 


005720 






10S: 


TST 


(R0) + 


214a 


0.13432 


f0»776 








BR 


10S 


2141 
















2142 


►.03134 


072626 






lis: 


CMP 


tSP)»,(SP)» 


7143 


l»03 436 


012737 


05506 4 


000004 




MOV 


•LPPRT,»|FHRVEC 


2144 


00)444 


162700 


000004 






SUB 


»4,R» 


2145 


13 450 


010037 


001560 






MOV 


P0,»«LSTMFm 


2146 


C03454 


163737 


003330 


001560 




SlIF 


IHPPOT,«ILSTMEM 


2147 


(••03462 


012737 


057740 


001556 




MOV 


»ENDTBG*2,8#FRSTMFM 


21 48 
















71 49 
















215^ 


0^)170 


012706 


0.11200 






MOV 


•KfcPSTK.SP 


2151 


033474 


005037 


001200 






CI.B 


«<SPASS 


2152 


0035(»0 


105037 


11015 45 






CLPB 


BIMMON 


2153 


1^03504 


012737 


000600 


001562 




MOV 


«600,e»NEXPAR 


2154 


0.13512 


045737 


003330 






TST 


fl»PPOT 


2155 


00)516 


001403 








BF.O 


IS 


2156 


.103520 


012737 


001600 


001S62 




MOV 


•1600»B«NFXPAR 


2157 


003526 








IS: 






2158 


003526 


U12700 


000027 






MOV 


»27»R0 


2159 


003532 


005001 








CLR 


Rl 


216il 


l>035)» 


005061 


0B1642 




2$: 


CLH 


►TICKSIRI) 



ISET ACTll av MODE 



JSET ACTll AA MODE 

;GET LOAD MEDIA 

[BRANCH IF NOT IH CHAIN MODE 

[SET CHAIN MODE INDICATOR 

[BRANCH IF UV OR AA 

[BRANCH IF NOT VIA XXDP 

[PROTECT XXDP MONITOR 
[INITIALIZE R0 WITH FIRST ADUR. 
[SET TIMEOUT VECTOR TO 11$ 
[DOES AODR. IN R0 EXSIST? 
[CONTINUE UNTIL AN ADDR. TIMES OUT 

[CLEAN Up STACK 

[RESTORE TIMEOUT SERVICE ROUTINE 

[GET ADDR. or LAST MEM. LOC. 

[SAVE IT IN "LSTHEM" 

[SET PROTECTION 

[SET FIRST RELOCATION ADDRESS 



[SET STACK PTR 

[CLEAR PASS COUNT 

[SET MEM MGMT ON IND»NOT ON 

[SIT FIRST 'PAR' VALUE 



[SET SOB COUNT 
[SETUP INDEX 
[CLEAR TABLES 
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2161 


:I03540 


062701 


(100002 






ADD 


• 2,R1 




2162 


003544 


077005 








SOB 


h0,2$ 




2163 


003546 


012700 


000010 






MOV 


(10, R0 




2164 


003552 


012701 


001752 






MOV 


IRP3HSTAT,Rl 




2165 


003556 


012721 


000200 




3S1 


MOV 


•200, (R1 )« 




2166 


'!03562 


077003 








SOB 


H0, )$ 




2167 


•03564 


0127)7 


000060 


001574 




MOV 


I60,(><SUBPASS 




2168 


003572 


012700 


0512)6 






MOV 


•TIMEBUF,R0 




2169 


003576 


012701 


000012 






MOV 


•12. Rl 




2170 


003602 


112720 


000060 




4S: 


MOVB 


•60,(R0)« 




2171 


003606 


e77l03 








SOB 


|.I,4S 




2172 


003610 


105040 








CLR8 


•(R0) 




217) 


603612 


112737 


000072 


051241 




MOVR 


f72,»ITIMEBUF»3 




2174 


003620 


112737 


000072 


051244 




MOVB 


• 72,9ITIMEBUFl-6 




2175 


U03626 


005037 


H0I624 






CLP 


BIMXMMLO 




2176 










•SBTTL 


INITIALIZE THE COMMON TAGS 


2177 










[[CLEAR 


THE COMMON TAGS (SCMTAG) 


AREA 


2178 


003632 


012706 


001200 






MOV 


•SCMTAG, R6 i 


!lFIRST 1 


2179 


H03636 


005026 








CLR 


(R6)» i 


[[CLEAR 1 


2180 


003640 


022706 


001242 






CMP 


•SWR,R6 [[DONE? 




2181 


003644 


0013 74 








BHE 


.-6 : 


l[LOOP », 


2182 


003646 


012706 


001200 






MOV 


•STACK, SP ; 


[[SETUP ■ 


218) 










[[INITIALIZE A 


FEW VECTORS 




2184 


003652 


012737 


046720 


000020 




MOV 


•SSCOPE,»«IOTVEC 


[[lOT VI 


2185 


00)660 


012737 


000340 


000022 




MOV 


•340,"«IOTVEC*2 ; 


11 LEVEL ■ 


2186 


003666 


012737 


047160 


0000)0 




MOV 


•SERROP.BIEMTVEC 


([EMT VI 


2197 


003674 


0127)7 


000340 


000032 




MOV 


»340,««EMTVECt2 [ 


rl LEVEL ■ 


2IB8 


003702 


012737 


05)566 


000034 




MOV 


•STRAP, ••TRAPVEC 


[[TRAP 


2189 


003710 


012737 


000340 


000036 




MOV 


•340,««TRAPVECt2i 


iLEVEL 7 


2190 


003716 


012737 


05)376 


000024 




MOV 


•SPWRON.BIPWRVEC 


i; POWER 


2191 


003724 


012737 


000340 


000026 




MOV 


•)40,»«PWRVFC»2 ; 


i;LEVEL 


2192 


B03732 


016767 


0351)6 


035126 




MOV 


SENDCT.SEOPCT [ 


![ SETUP 1 


2193 


003740 


005067 


175)60 






CLR 


STIMES ; 


IlINITIAl 


2194 


003744 


005067 


175)56 






CLP 


SESCAPE 1 


: [CLEAR ' 


2195 


00)750 


112767 


000001 


175241 




MOVB 


•l.SERMAX : 


1 [ALLOW 1 


2196 


003756 


012767 


00)756 


175224 




MOV 


•,,SLPADR ; 


i;INITIAl 


2197 


003764 


012767 


00)764 


175230 




MOV 


».,SLPERB i 


l[ SETUP ' 


2199 










iisizr 


FOP A HAPDNARE SWITCH REGISTER. II 


2199 










} [EQUAL 


TO A "-1", SETUP FOP A SOFTWARE 1 


2200 


003772 


01)746 


000004 






MOV 


(<«ERRVEC,-(SP) [ 


:[SAI/E El 


2201 


003776 


012737 


004032 


000004 




MOV 


»64«,6^ERRVEC ; 


llSFT UP 


2202 


004004 


012767 


177570 


1752)0 




MOV 


«DSWR,5WR . 


1 [SETUP 1 


220) 


004012 


012767 


177570 


175224 




MOV 


tDDISP, DISPLAY ; 


i:AND A 1 


2204 


004020 


022777 


177777 


175214 




CMP 


t-l.BSWR [ 


l[TRI TO 


2205 


004026 


001012 








BNE 


66S [ 


1 [BRANCH 


22(16 
















I [AND Tl 


2207 


004030 


000403 








BR 


65C '; 


1 [BRANCH 


2208 


004032 


012716 


004040 




64S: 


MOV 


•65S,(5P> : 


l[5ET UP 


2209 


0040)6 


000002 








RTI 






2710 


004040 


012767 


000176 


175174 


65«: 


MOV 


«SWPEG,SWP ; 


;[POINT ■ 


2211 


004046 


012767 


000174 


175170 




MOV 


•DISPREC. DISPLAY 




2212 


094054 


012637 


000004 




66SI 


MOV 


(SP)«,»^ERRVEC ; 


;[RESTORI 


2213 


















2714 


004060 


012700 


002002 






MOV 


•2002, B0 




2215 


004064 


076600 








MFD 






2216 


004066 


000)52 








WRINIT 







(CONTINUE 

(SET SOB COUNT 

[GET ADDRESS OF HANDLER STAT 

(INITIALIZE STATUS TABLE 

[CONTINUE 

[INIT SUBPASS TO ASCII 

[GET ADR OF TIME BUFFER 

[SET SOB COUNT 

[INIT TIME BUFFER 

[INSERT TERMINATOR 
(INSERT COLON 

[CLEAR MEM. SIZE INDICATOR 



LOCATION TO BE CLEARED 
MEMORY LOCATION 

ACK IF NO 

THE STACK POINTER 

ECTOR FOR SCOPE ROUTINE 

7 

ECTOH FOR ERROR ROUTINE 

7 

VECTOR FOB TRAP CALLS 

FAILURE VECTOR 
7 

END-OF-PROGRAM COUNTER 
LIZE NUMBER OF ITERATIONS 
THE ESCAPE ON ERROR ADDRESS 
ONE ERROR PER TEST 
LIZE THE LOOP ADDRESS FOR SCOPE 
THE ERROR LOOP ADDRESS 
F NOT FOUND OR IT IS 
SWITCH REGISTRR. 
RRDR VECTOR 

ERROR VECTOR 
FOR A HARDWARE SWICH REGISTER 
HARDWARE DISPLAY REGISTER 

REFERENCE HARDWARE SWR 

IF NO TIMEOUT TRAP OCCURRED 
HE HARDWARE SWR IS NOT » -1 

IF NO TIMEOUT 

FOR TRAP RETURN 

TO SOFTWARE SWR 

E ERROR VECTOR 

[TURN OFF WCS BY INITIALIZING 

[WHAMI REG. WITH AN INIT. 

[SO RESERVED INSTRUCTIONS CAN BE 
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2717 

27111 

2219 

222« 

2221 

2222 

2723 

222* 

2225 

2226 

2227 

2728 

272') 

271* 

22)1 

22)2 

27)) 

22)4 

2?i5 

2236 

77)7 

22)R 

22)9 

224J 

2311 

2712 

224) 

2744 

2215 

2746 

2247 

2749 

2719 

275^ 

2251 

2252 

275) 

2751 

2755 

2256 

2257 

2258 

2259 

226t> 

2 261 

2262 

2263 

7764 

2265 

2266 

2267 

2768 

2769 

227^ 

2271 

2277 



;CLFAR PROGRAM IRniCATORS 



fl04p7a 
P94kt76 
004104 
004112 
00412b) 
004126 



t*;|t4l66 
{1^41 Iv 
i:04I74 
0041 76 
004702 
004204 
004710 
!104212 
1^04216 
r<l4220 
004222 
I-04226 
1'0423.1 
(.042)4 
1^.04240 
1<04242 
004246 
004250 
104252 
004256 
K04260 
004264 
^04266 
004270 
004271 
004276 
004)02 
004)04 
F04)a6 
0)4312 
004)14 
004)20 
004322 
t^i'4326 
004 3)0 
0.14334 
*'0434vl 
.1.14342 



952777 
9127)7 
012737 
0127)7 
012737 
0050)7 



004132 017737 

004140 012737 

004146 012737 

004151 012737 

004162 1>12702 



000261 
B05737 
10)402 
052702 
000261 
005777 
103402 
052702 

0e5e») 

000261 
B05737 
10)410 
1050)7 
r'57)7 
1 000 45 
■?52702 
000425 
a>'0261 
9057)7 
10)403 
01270 3 
500766 
009761 
005737 
10340) 
nl2703 
000757 
000261 
005737 
103420 
8127B) 
P007S0 
005727 
00101 2 
012701 
012705 
060)24 
077502 



000100 
054152 
000200 
054)64 
000200 
001530 



000006 
0M0002 
000012 
000002 
1 60000 



177546 

001000 
175042 
000400 

170000 

170006 
170006 



170020 
000020 

I 70040 
000040 

] 70060 

000060 

177777 

002304 
000005 



17515B 
000060 
00006 2 
000064 

000066 



000004 
000006 
000010 
000012 



BIS 
MOV 
MOV 
MOV 
MOV 
CLB 



«100f BSTKS 
ITKTSR,a|TKVEC 
»PP4,«ITKVF;C + 2 
tTPIS»."«TPVEC 

•PP4,»ITPVEC*2 

eahOTYPE 



ISET IE BIT IN KEYBOARD STATUS REG 
ISETUP KEYBOARD VECTOR 



fCLtAR 'NO TYPING' INDICATOR 



J THE 
;NING 

CPCHK 



BEt,ON ROUTINl ASCERTAI 

ON AND SET.S AN INOICA 

MOV »FRRVEC+2.B 

MOV »2,a«ERRVEC 

MOV «RESVFC+2 

MOV •2«RIRESVFC 

MOV II 60000 >R2 



Ms WHICH CP i, CP OPTIOM5 THE PROGRAM IS RUM- 
TOR IN OPT.CP ACCORDINGLY. 



16S: 
12S: 



SFC 

TST 

BCS 

BIS 

SKC 

TST 

BCS 

BIS 

CLP 

SEC 

TST 

BCS 

CLBB 

TSTB 

BPL 

BIS 

fiP 

SEC 

TST 

[iCS 

MOV 

BP 

SEC 

TST 

BCS 

MOV 

BP 

SFC 

TST 

BCS 

MOV 

BR 

IMC 

BNE 

MOV 

MOV 

Ann 

SOB 



•ERRVFC 

♦ 2 
tBESVFC 

♦ 2 



l)«LKS 

7S 

«LK0PT,R2 

0STPS 

9S 

«TT0PT,P2 



PtUHEDB 

I2S 

R4UBECR1 

R«IIBECP1 

15S 

HlBFOPTrP? 

17S 

0«IIBEnB + 20 
13S 

•20, R) 
16S 

(a»llBFnB + 40 
14S 

I40,fi1 
16S 

PIItHEOBt60 

I5S 

160, R) 

16S 

1-1 

15S 

inBFTBL,R4 

115, P5 

R), (H4)t 

l<5,ie$ 



;StT IIP ERROR TRAP TO RETURN 

JRTI OPCODE a 2 

;AND ALSO BESFPVtO INST TRAP 

ISET PROCESSER'S NON-OPTION BITS 
JEXCEPT FOR LKOPT 

iBRANCH IF NO Ktttl-L 
tOR IF IT'S NOT NObKING 
SSET OPTION INDICATOR 

iBRANCH IF NO CONSOLE TTY 



lis UPEl THERE? 

;BPANCH IF NO 

J IS THIS A TESTER OR EXFRCISOR? 

JBPANCH IF TESTER 
;SFT INOICATOR 



;IS IJBE2 THERE? 
;BRAHrri IF NO 
fSET OFFSFT IN R3 



IS UBE) THEPF? 
BRANCH IF NO 
PUT OFFSET IN R3 



J IS UBE4 THERE? 
;HRANCH IF NO 
jPUT OFFSET IN R3 



;f;ET AOORESS OF UBE TABLE 
ISIT SOB COUNT 
•ADJUST UBE TABLE ENTRIES 
jCONTl NUE 
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227) 
2274 
2275 
2276 
2777 
2278 
2279 
2280 
2281 
2282 
27B) 
2284 
2785 
2286 
2287 
2288 
2289 
2290 
2291 
2292 
229) 
2291 
2795 
2796 
2297 
2298 
2299 
2)00 
2)01 
2)02 
2303 
2304 
2305 
2306 
2307 
2 308 
2309 
2310 
2311 
2312 
2113 
2114 
2315 
2)16 
2317 
2318 
2319 
2320 
2)21 
2322 
2323 
2324 
2325 
2)26 
2327 
2328 



001)44 
004346 
904)50 
004352 
004354 
004356 
004360 
004364 
004366 
O04372 
a04)7« 
004400 
004402 
004406 
004 410 
004414 
004416 
1144422 
l>04424 
004490 
004432 
004436 
0^4440 
004444 
004446 
004452 
0044S6 
004460 
004462 
004466 
004474 
004502 
894504 
004510 
004516 
904521 



0945 3.1 
004531 
11945 36 
094544 
004546 
K04552 

0046)4 



00600) 

0)6003 
069324 
960314 
00509) 
900261 
005777 
13)40) 
052702 
000422 
005777 
10340) 
01270) 
090767 
B05777 
103403 
01279) 
900761 
005777 
10J427 
012703 
090753 
005227 
001021 
012704 
012705 
060324 
077502 
060)37 
112777 
122777 
001102 
042702 
r127)7 
0127)7 
010737 



005227 
001037 
(•72737 
09143) 
104491 
999430 



176736 

002000 

175752 

000100 

175740 

000200 

175776 

000300 

177777 

002322 
000011 



002350 

000.107 175640 
000040 175646 

002000 

055064 000004 
054774 000010 
001532 



041230 000042 



21S1 
205; 



•SBTTL 
J ; TYPE 



!I65S! 
64tl 



R01< 
POh 

Ann 
Ann 

CLI. 
SEC 
TST 
BCS 
BIS 
BR 
TST 
BCS 
HOV 
BP 
TST 
BCS 
HOV 
BP 
TST 
BCS 
MOV 
BP 
INC 
BNE 
MOV 
MOV 
ADD 
SOB 
ADD 
MOVR 
CMPB 
BE(J 
BTC 
MOV 
MOV 
MOV 
TYPE 
THF N 
IMC 
BNE 
CMP 
BEU 
TYPE 
BR 
• ASC 



H),IR4)» 

P3,(B4) 

h3 

OMbTTBL 
70S 

»MHT0PT,R2 
2tS 

eMBTN7 
22s 

•100, R3 
21s 

BMPTN3 
23t 

•200, R) 
21s 

aMBTN4 
308 

•300,P3 
21s 
• -1 
30s 

•MBTinL,P4 
I11,P5 
R3,(R4)* 
P5,25S 

P),94MBTTBL» 
•7,aMRTTBLtl 
<l0,aMBTTBLt 
30s 

•M6T0PT,R2 
■EPPRT,»^FRP 
»RESEPR,(»»RF 
P2,»«0PT.CP 
PROGRAM NAME 
AMF OF THE PROGR 
1-1 
64S 

>SEND>n,9442 
649 
,6SS 
64S 
<CRLF>"»AIND 



[AD.IUST OFFSET FOB UBE VECTOR 
;AD.IUST UHEVEC ENTRY 
;An.IUST UHEVEC PSW ENTRY 
lINIT R3 

J IS MASS BUS TESTER THERE? 

[BRANCH IF NO 

;SE1 OPTION AVAILABLE 

;IS MBT2 THERE? 
[BRANCH IF NO 
;SETUP R3 

;I5 MPT) THERE? 
[BRANCH it NO 



;IS MRT4 THERE? 
[BRANCH IF NO 



[GET ADDRESS OF MBT TABLE 

[SET SOB COUNT 

[ADJUST MBT TABLE 

[CONTINUE 

[ADJUST DRIVE TYPE ADDRESS 

MBT? 



[ IS THIS REALLY 

[BRANCH IF YES 

[CLEAR OPTION AVAILABLE BIT 
VEC [Rf STORE ERROR TRAP 
SVEC[ANn ALSO RESERVED INST TRAP 
LOAD INOICATOR 



IZ 



AM IF FIRST PASS 

[IHRST TIME? 

[[BRANCH IF MO 

[lACT-117 

[[BRANCH IF YES 

[[TYPE ASCIJ STRING 

[[GET OVER THE ASCII 
EC-11-DOKnC-A...POP 11/6X CPU EXERC ISER"<CRLF> 



SYSTEM SIZER 

THIS P013TINK DETERMINES HHAT DRIVES ARE AVAILABLE ON 

THE FOLLOWING DEVICES! RK05, RP03, RP04, AND RS04. THE 

IMFORMATION IS .STORED IN THE TABLE "SYSSIZE" IN THE FOLLOWING FOpMATi 

A. EACH DEVICE IS ASSIGNED A WORD 

B. THE LOW BYTE OF THIS WORD INDICATES WHICH DRIVES ABE AVAILABLE 

C. THE HIGH BYTE INDICATES WHICH DRIVES HAVE BEEN USED 
BY THE RELOCATTON ROUTINE, 
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1^79 

23J^ 

?3)l 

213J 

21)1 

21)1 

7135 

213(> 

2)97 

213b 

2<35 

2140 

2141 

2H2 

2H) 

2144 

2)4'> 

21«t> 

214) 

214« 

214^) 

215:* 

2151 

2)S2 

2)53 

215 V 

2155 

2)56 

2)57 

2153 

2)5^ 

21(>fl 

21fel 

23»2 

2163 

2164 

2165 

2166 

2)67 

2)6d 

2 169 

2)7^ 

2171 

2172 

2)7) 

2174 

2175 

2)76 

2177 

2)7B 

2)7y 

2)«^ 

2181 

2)HJ 

2)«3 

2)94 



I* '44634 
n04642 
004646 
084650 
Ba4654 
I<a4662 
a<>467n 
ei)4676 
HI3470J 
Ua4704 
014471^ 
P44471 4 
eJ47l6 
«>,>4722 
t;v44724 
m4732 
1>0474«) 
"(»4742 



012737 
B!450)7 
I40S000 
I4127»l 
1)1)777 
B12777 
P32777 
»0I»>1I 
017702 
4M27i12 
022702 
0ei>»<l2 
1452714^ 
0^6f0J 
012777 
S62737 
07713) 
110037 



004746 
001304 

000010 
001304 
00001S 
000200 

175272 
177537 
000200 



0«0001 
020000 



000004 SIZE: 



175326 
175112 
175302 



!7525i< 
001 304 



«21S,aiERRVEC 



o-)4760 
0J4766 
"■44772 



^^^4774 
l'^5002 
'A05H1 A 
^M5ol 2 
0^5«16 
H35024 
t-0503«J 
0050)2 
^^050 34 
005042 
fa05044 
005046 
^>d505 2 
y>05056 
005002 
0/15061 
:405070 
005072 



1)05076 
005104 



012737 

005777 
0004 11 



012737 
012737 
fc05?00 
012701 
fc13777 
U05777 
1 1400(46 
(4(16000 
0627)7 
0771 I ) 
000412 
01 7702 
042702 
022702 
001 )6) 
052700 
000760 
1100)7 



012717 

0050)7 



004774 
175224 



005076 
000001 

000010 
001 )0 4 
175130 



000^04 
001 )04 



000400 001)04 



175102 
136377 

041400 



CIR 


0N$THP0 


CI.B 


R0 


MOV 


«10«R1 


MOV 


0I$TMP0,8RKOA 


MOV 


•IS.aPKCS 


HIT 


•BIT7,«RKER 


HNt 


7S 


HOV 


0RKn5,R2 


nic 


11775)7, R2 


CMP 


1200, R2 


BNE 


IS 


HIS 


IBIT8,R0 


POR 


(i0 


MOV 


Hl.aRKCS 


ADD 


•20000, »IST"P0 


SOh 


Rl,98 


MOVB 


R0,B(ISYSSI2E + 2 



;SETUP TiMtOUT VECTOR 

jENSURE STHP0 CLEAP 

;USED TO SET THE UNIT AVAIL BITS 

;SOB COUNT 

;SET UNIT NUMBER 

;SEND DRIVE RESET 

;NON EXISTAMT DISK? 

;BRANCH IF YES 

;GET DRIVE STATUS 

:GET BITS 5 4 7 ONLY 

;IS DRIVE RCADY? 

;RRANCH IV NO 

;SF;T UNIT AVAILABLE 

jCLEAR THK KRRORS 
;SELECT NEXT UNIT 
;CONTrNUK 
;STORE IN TABLE 



n» 



;THI5 CflDF DETERMINES IF THERE IS AN Rpfrl3 OR AN RP04 OR BOTH. 
;IF BOTH ART ON THE SYSTEM, THE OPERATOR MUST CHANGE THE RPE14 
;ADDRF.S.SF:S IN THE TABLE IN -COM-ilON TAGS" AND "NOp- THE BRANCH 
;AT "lt*«S", 



P-)474'» |?1I27J7 Cfei5?fl6 «em«B4 21$: 
Prt4754 P**5737 17671P 



HOV 
TST 



Mnv 
TST 



is: 



17513* 3$: 



MOV 

MOV 

Cl.h 

MOV 

MOV 

TST 

UPL 

ROk 

ADD 

SOb 

HP 

MOV 

blC 

CMP 

HNt 
PIS 



• 1 1S,»«EPBVFC 



#lS,atEPRVEC 

BRP4CS1 
IPS 



:St-T THF ERROR VECTOR 

;IS THERE AN RP ON THE SYSTEM? 

;STAY HERE IF YES 

;IS THERE AN HPii4 ON SYSTFM? 
;BRANCH IK YES 



I10S,B«FRPVFC 
»l,«tST''Pfl 

•1»«R1 
l»»STMPtJ,SRP3cS 

6S 

PPt 

t4H«,a»STMpO 

RU35 

5S 

PHP3DS,P2 

1136377, R7 

»114PPi,R2 

4$ 

fBn8,R« 



RP>,a»<;yssr2E 



;SLTUP TIMEOUT VEC FOR PPia3 TEST 

jSFTUP TEMPP 

;USFO TO SET UNIT AVAILABLE BITS 

:SOB COUNT 

:SET FUNCTION IDLE WITH UNIT NO 

;WAS THERE AN FPROh? 

;BRANCH IK NO 

jllNIT NOT AVAILABLE 

;SKI.ECT NEXT UNIT 

:CONTINUE 

•GET STATUS REGISTER 

;GEr BITS 14. 9 fc B ONLY 

;IS DRIVE READY? 

•BRANCH IF NO 

;SET DRIVI^ AVAILABLE HIT 

;C0NT1NUE 

;STORE IN TABLE 



H*'52**6 

fr!iH13H4 



H»B*^H4 lW$i 



MOV 
CLh 



(Hl$.a»FRPVFC 
etSTMPH 



jSETUP ERROR VEC FQP RP04 TEST 



MAIWDFC-I l-nflKOC-A PDP 1 1 /6X SERIES CPU FXERCTSFP 
DOKnCA.PII t*7-FER.77 ^9:58 SYSTEM SI/EH 



CACYll ?7(1H«6) P17-FEH-77 ItljPta PAGt 63 



21(15 


8511,4 


005000 








C1.P 


RH 


;UNIT AVAILABLE WORO 


2)86 


005112 


012701 


000010 






MOV 


410, Rl 


;SOB COUNT 


2)87 


0051 16 


1 1 3777 


001304 


175104 


1481 


MOVB 


8ISTMP0,app4CS2 


[SET UNIT NUMBER 


2)88 


005124 


012777 


009021 


175064 




MOV 


»21,»RP4CS1 


JTRY READ-IN-PRESET 


2)89 


005 132 


0)2777 


010000 


175070 




BIT 


«RIT17,>RP4CS2 


.-NON EXlSTANT DRIVE? 


2390 


005140 


001011 








MNE 


12s 


[BRANCH IF YES 


2191 


005142 


017702 


175066 






MOV 


»RP4DS,P2 


;GET DRIVE STATUS 


2392 


0l!5146 


012702 


163277 






bIC 


•163277, R2 


jGET BITS 12, 11, 8, I 6 ONLY 


2)93 


005152 


022702 


010500 






CMP 


»10500,R2 


;1S DRIVE READY? 


2394 


005156 


001002 








BNE 


12s 


:BRANCH IF NO 


2395 


005160 


052700 


000400 






PIS 


•BITR.RO 


!SET UNIT AVAILABLE 


2)96 


00516 1 


006000 






128: 


ROR 


H0 




2397 


(405166 


052777 


000040 


175034 




RIS 


»BlT5,aRP4CS2 


(CLEAR ERROR BITS 


2198 


005174 


005237 


0<41 304 






INC 


a*STMP0 


[SELECT NEXT OBIVE 


2399 


005200 


077132 








SOR 


R1,14S 


JCOMINUE 


2400 
2401 
2402 


005202 


1 10037 


001656 






HOVB 


R0,B»5YSSI2F410 


[STORE IN TABLE 










!)»••■ 








240) 


035206 


01273t 


005316 


000004 


lis: 


MOV 


• 15S,atERRVf;C 


[SETUP ERROR VEC FOR RS04 TES 


2404 


005214 


005037 


001304 






CIP 


eiSTMPB 




2405 


005220 


005000 








CLR 


R0 




2406 


005222 


012701 


000010 






MOV 


•10, R1 


[SOB COUNT 


2407 


005226 


113777 


001304 


175034 


ins! 


MOVR 


a»8TMP0,0RSCS2 


[SET UNIT NUMBER 


2408 


035234 


012777 


000001 


175014 




MOV 


•l.aRSCSl 


[THY NOP OPERATION 


2409 


005242 


032777 


010000 


175020 




HIT 


«niT12,«RSCS2 


[NON EilSTANI DRIVE? 


2410 


005250 


001011 








h41E 


16S 


[BRANCH IF YES 


2411 


005252 


017702 


175016 






MOV 


aRSDS,R2 


[GET DRIVE STATUS 


2412 


005250 


042702 


163577 






HIC 


1163577, B2 


[GET BITS 12, 11, i. 7 ONLY 


2413 


005262 


022702 


010200 






CMP 


110200, P2 


;I5 DRIVE READY? 


241 4 


005266 


001092 








RNE 


16S 


[BRANCH IF NO 


2415 


005270 


B52700 


0004B0 






HIS 


•BIT8,R0 


[SET "RIVE AVAILABLE BIT 


2416 


005274 


006000 






i&t: 


POR 


R0 




2417 


005276 


B52777 


000040 


174764 




PIS 


•BIT5,aRSCS2 


[CLEAR ANY ERROR BITS 


2418 


905304 


005237 


001304 






IMC 


a^8TMP9 


[SELECT NEXT UNIT 


2419 


005310 


077132 








SOB 


R1,18S 


[CONTINUE 


2420 


005312 


110037 


001660 






MOVR 


N0,a»SYSSI2E«12 


[STORE IN TABLE 


2421 










; 








2422 










jNEXI, 


DELETE 


XXPP UNIT FROM TABLE 




2423 


005 316 


122737 


000002 


00004 1 


158: 


CMPB 


•2,ai4i 


[RR? 


2424 


005324 


001004 








BftE 


19$ 


[BRANCH IF NO 


2425 


005326 


042737 


009001 


001650 




BIC 


«BIT0,»«SYSSI2E»2 


[HAKE UNIT ZERO NOT AVAILABLE 


2426 


005334 


000420 








BR 


208 




2427 


005336 


11 3700 


000041 




19t: 


MOVR 


a<4l,R0 


[GET LOCATION 41 


2428 


905342 


042700 


177770 






BIC 


•177770, R0 


[GET LEAST SIG 3 BITS 


2429 


005346 


000241 








CLC 




[ENSURE C CLEAR 


2430 


005350 


006100 








ROL 


R0 


[ADJUST 


2431 


005352 


122700 


000002 






CMPB 


• 2,R0 


[ 


2432 


005356 


002401 








BLT 


408 


[BRANCH IF NO 


243) 


005360 


042737 


000001 


001646 




BIC 


•RIT0,fl«SYSSIZE 




2434 


005366 


900403 








HR 


208 




2435 


005370 


042760 


000001 


001552 


40$: 


BIC 


IBIT0,SY5SIZEt4(R0) 




2436 


805376 


0057 37 


001546 




208: 


TST 


a«QV 


[ACT11? 


2437 


005402 


001052 








BNE 


LOOP jiSPANCH 


IE YES 


2438 


"05 484 


105737 


003325 






TSTB 


atxxDPC 


[XXDP CHAIN MODE? 


2439 


005410 


001047 








BNE 


LOOP ;;BRANCR 


IF YES 


2440 


005412 


105737 


001200 






TSTB 


0ISPA.5S 


[FIRST PASS? 



MRINDFC-I l-DQKnC-A PDP IJ/bX Sf.ftlF.S CPU EXERCTSFR MACYH 27C1PH6) M7-KFB-77 IPIrflB PAGE 64 
DO^nCA.PlI 07-FtH-77 l*<3l5« SYSTEM SI7FP 

2«1i;i«)54lb 0(4 1^444 PMF LOOP ;;BPANCH If NO 

24 42 ()3^4?t B**5?27 177777 INC H-l 

?443 Mrf5424 9»*W41 BNb LOOP ;rbHANCH IF NOT FIRST TIME 

2444 i»tf5*2*J P32777 Bi^H2kfl3 njf.«fi RTT •Sh7»a5WK ;INHIRIT SIZE TYPEUUT7 

2445 .J«j5431 '^i(1«35 DNt: LOOP ;:bRANCH IF YES 

2'»*S '»*)^436 CH2737 (li^04**» «i1IS32 HIT )lR IT8 , a« OPT .CP ;TTY AVAILABLE? 

24*7 (435444 ^-*113) HFO LOOP jjbPANCH IF NO TTY 

2443 M;ib44*. 1^^4767 rf4357ti JSt- PC,TYPSTE -GO TYPP. SYSTEM SIZE 

2449 l)Jib\52 1i}44'^l t*v*546M TYIK ,6SS JjIYPE ASCIZ STRING 

245*1 *-rf5456 irfi1*'4l7 Rf 64$ ;;(^FT OVtP THE ASCIZ 

2451 ;j65S: .ASCIZ /TYPE A CHAPACTER TO CONTI N 'IE/<CpLF> 

2152 (•■15516 b4$: 

2453 ri3551b »'^5«37 17777b CLR PfPSW 

245J .:.'5522 iy^.A'^i^i wftiT 

2155 (''15524 m;a,1137 l*'-»4fti4 JMP fltSlZF ;G0 CHECK SYSTEM AGAIN 



MJIxnEC 


:-i i-iio^nc-' PDP 


I1/6X SEPIFS CP 


noKPC". 


,rn 


47-fLH.77 


1.9:58 




2456 










2457 










2459 


fn55Jrf 


"I27«6 


O00700 




2459 










7103 


•>.)55)) 


^127iH 


1100.10 4 




24bl 


►M554W 


CI 37il1 


177776 




2162 


m5541 


1)1272.1 


HS5.164 




246( 


riH555H 


0527^1 


00034'1 




2464 


:>J5554 


3427.41 


110002:1 




2465 


*1^556.i 


lll<112i' 






2466 


IM5562 


til 272.1 


1154774 




2467 


tf.l5566 


ill .11 2.) 






246>1 


L'a557il 


PI272.1 


1101531 




2469 


ri15574 


1"»15H2.' 






247J 


l<a5570 


t.1572,) 






2471 


f.r»560« 


(105H2.1 






2472 


**fl5602 


l"627ll;} 


000006 




247) 


456^6 


^•1272^ 


000340 




2174 


HH5612 


«il572a 






2475 


lt^5hl4 


H1272I1 


000340 




2476 


U>1562.1 


a12737 


0544 14 


0001 1 1 


2477 


.lK)5b26 


ami )7 


0001 16 




J47I1 


lil«)5632 


812737 


054662 


0110250 


2479 


'1i>564.) 


1»1«1 37 


000252 




24Pv4 


"!15611 


ri!5i»7 7 


173371 




24B1 


tiH5650 


H42737 


000340 


1 77776 


24B2 










2483 










2484 










24S5 


i>^5656 








2486 


pet5656 


HI7767 


000001 


173440 


2487 


P^5664 


4(10^(14 






24a« 


1^^5666 


1 12737 


0001101 


001202 


2489 










249.} 










2491 










2492 


Bi<56 7 4 


112737 


000001 


031202 


249! 


11*5782 


i4lit7rfH 






2494 


»a57m 


11)157 40 






2495 


(l.»57^6 


310037 


001554 




2496 


11^5712 


0107(10 






2497 


»rf571 1 


162700 


005714 




2499 


tm572n 


B10037 


001550 




2499 


HB5724 


010737 


001212 




25aa 


(1<)571C 


(167737 


000026 


001212 


251.1 


0^5736 


013737 


»'012l2 


001210 


25r)2 


(?^5744 


105737 


001541 




25^3 


tJi15750 


C01432 






25y)4 


■4^5752 


000167 


00P72C 




25«'5 










25^6 


005756 


000167 


000714 




25D7 


11.15762 


177777 


177777 


177777 


25»B 


<ia577i» 


177777 


000000 


000000 


2S,)9 


(•^5776 


00000,1 


000000 




251 a 


0^61402 


177777 


177777 


177777 


2511 


B»61»1H 


177777 


000000 


000000 



fACYtl 27(1C*«6) 1-17-FKB-77 lti:^)H PAGE 65 



SYSTEM* SiytP 



MOV 


»ll.SFSTK,SP 


MOW 


If RhVFCi py 


M(>V 


ft<IPSM,R1 


MOV 


IIFPPHT,CK«)* 


HIS 


KPN?, PI ;S| 


bIC 


»PIT4,R1 


KOV 


H , (Rt*)* 


hnv 


IHFSEPR, (FP)* 


•■ItiV 


PI , (RP') + 


wov 


ISPTRM, (PP)+ 


CLP 


(yv^* 


TPT 


(Pk^l* 


CLR 


(PH)t 


Ann 


llft,Pvl 


MOV 


t^Vl t f R«)+ 


TST 


(Kil) + 


K-OV 


(Pf-T, (R-^Jt 


MOV 


R .r-ARSRV, atCACHVFC 


WOV 


Pt ,airArHVEC*2 


HOV 


(KTARRT.PtMf^VFC 


HOV 


hl.fitMMVtCt? 


CI.K 


«ni5Ft.AV 


BIG 


l|Pp7f 9IPSk 



;FP'^GPA^' l^K-^TiPT^ HFRF ^FT^.R KEL(iCAriON AHOVK 2flK IS COMpLtTE, 

;INirTAr,I?fc' TRAP VhCTORS 

;SET THE STACK. ..WILL bE DIEFEHENT 
[THAN KERN STACK WHF N IN OUTER MODE 

;GET CURPtMT PS*I 
;SKr KRHOK UEC 
SET PRIORITY 7 IN ClIPRFNT PSW 

;SET PESEPVEU INST TRAP VECTOR 

•SET T RI r VEC 

;SET TBTT VEC+2 

;BHMp H/> TO SCOPE VEC + 2 

;SF.T SCOPE VEC + 2 

•SET PW TO ERROR TRAP VEC 

;RFT ErtPOH VEC 

•SET ThAP VEC+2 

jSET PARITy ERROR VECTOR 

•SET Mt'^, MGMT. APOPT VECTOP 



MEMORY VERIFICATION TEST 



MOV dWSTTMFS ; ; D(» 1 ITERATION 

SCOPE 

MOVR dUfllSTSTNH 

,seTTI START OF SECTION O 

;(*li00ffPPriMOtiMP f IRST ADHRFSS TO BE PELOCATEI' /»rfHtlM0HWH 

PEL**: HOVH #STh- WISTSTNM 

HOV PC,R*1 -GPT PC 

TST -(Pfri) •Ri^ CONTAINS T^E ADDRESS OF REL0 

MOV Ni,4,P«FHSTAn ;SAVt 

MOV PC,P0 -GET CURRENT PC 

SUH «.»RM ;SUBTPACT PELOCATION FACTOR 

MOV Rki^,etFACTOP ;SAVK PELOCATIOM FACTOR 

MOV PC,B«$LPEPH ;S^T LOOp ADDRESS 

Aon «?b,iat$LpFhR jflD.rusT 

■^ov ei$l prpP,fi|$LPAOp 

TSTR PlhFXFC ;PH IE TKST CODE TO BE EXECUTED 

BE(j .ib 

JMP PM,Fv1 
;MFMOrY and disk (IF SEIECT^Dl VEPlEICATION TEST. 

JMP IS 



-1,-t ,-l,0,M 



MAINDirc-11-DOKOC-A POP 11/hX SEBirs CPU EXERCTSFR HACYII 27(t«»6) «7-FF:b-77 IBiBB PACE 66 

DOKnC&.PII S17-FEB-77 wgiSB START OF SECTION / ' r.o iw.hb fAGE 66 

ZSl 2 iAdbk>\tt w^rf(*0i? (»H0f»0p| 

25 13 (1d6022 17 7777 177777 177777 ,W0HD -K -1 , -1 , -1 ,«, B, H,0 

?5I4 «^6PH(; 177777 W00HH0 0(»0a0H 

2515 IM6036 0«0(?l«a PtfHPafl 

2516 .>i«6H4 2 177 7 77 177777 17777 7 .WORD .1 , -i ,-i , -i ,«, t,,(»,n 

2517 t)»6hi5>> 177777 (*Kl0fifl« BE»*»fl0k* 
251 fl .1i46v'5b tll(*tt^0<4 HCf000(4 

2519 W^6^6i 177777 177777 177777 .WORD -t , -1 , -1 , -1 , H,0,0,B 

252.1 i'.iAtyiT4 1 77777 (*WOP0Pi Pfl030l4 

25 71 aafet.76 i|t»0*»0>J CH0P10;" 

2522 'M6I02 177777 177777 177777 .k-ORD -1 , -1 , -1 , -1 ,0,B, H, W 

2521 yidbllO 177777 000(?0t' 0H0flft0 

25^4 liL.16116 O'-I^P'B.I Pk?0t5WH 

2';?5 Ht»6 122 17 777 7 1777 77 177 77 7 .wuRD -1 # -1 , -1 , -1 , 0, B,0,ti 

2526 (!rt613'4 177777 05<0(*«n HWMPt0i:^ 

2527 iMM 3b C»t«0ii0(;? (i*t»(»titi*R 

252« (Mfel42 177777 177777 177777 .WORD -1 , -1 , -1 , -1 , B,k), 0, y 

252'! ir*i1615vt 1^7777 P00M0H fl«(«^00 

25i^ P!^bl56 0rtB**0J Ofl0>J»i1 

2=11 11^6162 177777 177777 177777 .WORD - U -1 , -t , -1 ,«,M, H, 

2532 t*»)617.i 177777 (100001? WP-pffl^i^ 

25 J 3 ^.'6176 9ni»»i)!i>« «t*0«(»H 

2534 '^362id2 177777 177777 177777 .WOPD -1 , -1 , - 1 , -1 , 0, H, d, H 

2535 f^621i.l 177777 0t^0t*afl 0i40H0P" 
y'-Jb »*,'b216 l^^k^v^HH *»Pt0i^0,!i 

2517 '^rfb3?2 177777 177777 177777 .WORD -1 , -1 , -1 , -1 , H,0, 0, 

25 3 8 nab2 3i-) 177 7 77 HO000H H0Ht<00 

25 39 '■*'-H>2 Jb e^33H'3-< iin.400^ 

254^ ii.*b24Z 177777 177777 177777 ,woPD -1 , -1 , -1 , -1 ,B, 0, M. i^ 

25 11 (■^b25>' 177 77 7 ti00H0P H1»0O00 

25 W ^06256 t>.»^?«^ f^lAi^'^t9Vi 

2543 r^6262 177777 177777 177777 .WORD -1 , -1 , -1 , -1 ,0, 0, H,*) 

2544 "«lb27-'t 177777 6)Hk)00H 000^0H 
25*5 b'^b?7b 0,<iSv".^^ «tlH000 

2'^4b n^6 3t^? 177777 177777 177 777 .WpRo -1,-1.-1,-1,0,0,0,0 

25 17 r.£?b3 1,1 17 777; 000000 000000 

2543 t-*b3tb ffi;i?m 000000 

25 49 tMb322 177777 177777 177777 >OPD -I,-l,-l,-l,0,0,k3,0 

255,1 H,i6 33;i 177777 0^0000 000P'0H 

2*^51 Pr*6 330 0^000,1 00000 

2552 tM6342 177777 177777 177777 .WORD -1 , -1 , -1 , -1 ,0. 0, ^^,0 

2553 v(rf6 350 177777 000000 000000 
2*154 3^6356 (!(?B^0^ 000000 

2555 0^6 36 2 177777 177777 177777 .WORD -1,-1,-1,-1,0,0,0,0 

2«15b 0^6 37k1 177777 000000 0«0«00 

2157 r«bJ7b O;»0^00 000000 

. 255fl tVb40? 177777 177777 177777 .WOPI) -1,-1,-1,-1,0,0,0,0 

2559 Ir-0h41'-l 177777 000e»y0 000000 

25b.) ri*b4lfe 0?9v»00 000000 

25b1 «v*b422 177777 177777 177777 .WOHI) -1,-1,-1,-1,0,0,0,0 

2562 "i*613^ 17J777 000000 000000 

2*^63 ('06436 ^00000 0t)0000 

2564 ;i0h442 177777 177777 177777 .WORD -1,-1,-1,-1.0,0,0,0 

2565 0ab45> (77777 000000 000000 

2566 006456 0^00i3^ 00000(» 

2567 0^6 462 177777 177777 177777 .WORD -1,-1, -1,-1, 0,0, 0,0 



MftlNOFC-ll-DOkDC-A POP 1 1 /6X SEPIFS CPU EXERCISKH MACYll 27(1006) 07-FtH-77 l.'»:0fi Vt^Ci 67 
D0KnCA.P1 I 07-FEB-77 P^iSR START OF SECTION 

256'3 H06470 177773 000000 0P0H00 

25t»9 036 476 B00000 000000 

257^ 006502 177777 177777 177777 .^ORD -1,-1,-1,-1,0,0,0,0 

2571 '»0651w 177777 000000 000000 

2572 ^06516 1510000 000000 

2573 006522 177777 U7777 177777 ..VOHD -1,-1,-1,-1,0,0,0,0 
25 7 4 t»065 30 17777 7 000000 000000 

2575 006536 B^0000 000000 

2576 }»06542 177777 177777 177777 .WORD -1,-1,-1,-1,0,0,0,0 
257 7 006550 177777 000(*00 000000 
257« 0k)655b 0C000>^t 000000 

2S79 H06562 177777 177777 177777 .i^ORD -1,-1,-1,-1,0,0,0,0 

2590 0^6 570 177777 000000 000000 

2581 036576 01000.> 000000 

25 8 2 006602 177777 177777 177777 ,«foRD -1,-1,-1,-1,0,0,0,0 

2583 036610 177777 000000 000tlfl0 

25H4 006 616 000030 000000 

2585 006622 17777 7 177777 177 77 7 .i,3Rp -1,-1,-1,-1,0,8,0,0 

25B6 0*663^1 177777 000000 000000 

25fl7 006636 033000 000000 

25Sa 036642 177777 177777 177777 .rtORD -1,-1,-1,-1,0,0,0,0 

25P9 006650 1 77777 000000 000000 

259^ 006666 000000 000000 

2591 036662 177777 177777 177777 .WOHD -1,-1,-1,-1,0,0 

2592 00667?t 1 77777 O«0W00 000000 

2593 006676 1$; 

2594 S40667b a«0004 PEL 

2595 006700 010702 

2596 006 702 062702 00001 2 

2597 036706 012707 036574 MOV IPELOC, PC ;nO RELOCATE PROGRAM CODE 

2598 006712 000000 PFL00: 

''599 10000000000000 LAST AODRKSS OF CODE TO PE RELOCATED 00000000000 

2600 



SCOPE 




MOV 


PC,P2 


ADD 


#12, B? 


MOV 


IPELOC, PC 


.WORD 






"•'^ ;«TEST 7 CHF.CK BRANCH INSTBUCTIONS 



2hi*4 HA6714 TST2: 

2605 0^6714 IH7^^,^ HBOHal 172102 HQV «1,STTHF5 ;!D0 ) ITFTHATION 

26^*6 «<)6722 0^9»0* SCOPE 

2'.H7 006724 112737 HHB?B2 (»a|2e7 MOVB «7,aiSTST»M 

26«>9 

""»' .SUTTl. START OF SECTION 1 

"" :i I Mill null first addpfss to bf rei.ocatfd iiuuiii 

2611 0^6732 112737 (1H0002 0!»l?a2 RFLIl WOVH ISTN.l , a»STSTNM 

2612 >li)t>740 al»7(»ii MOV PC,Ba ;CS:T PC 

2613 aa6742 BK5740 TST -(KB) J RB CONTAINS THE ADDRESS OF RELl 
2m <iab744 8I0P37 H01554 MOV RH.BfFRSTAD ;SAVE 

2M5 0*»675fl B\97Aa MOV PC#PO ;GFT CURRENT PC 

2616 ,96752 1627an 0H6752 SUB • . , R« -SUBTRACT RELOCATION FACTOR 

2617 680756 BIM37 »t»155B MOV RB,»»FACTOR jSAVE RtLOCATIOd FACTOR 
26H »<6762 elB737 B0I212 MOV PCaiSLPERP jSET LOOP ADDRESS 

2619 006766 062737 I<00ei26 001212 ADD l26>a>SLPEBR jADJUSI 

262a H116774 013737 1)01212 0O1210 MOV »< tLPERR, OSLPADB 

2621 0.37002 I0573I 001544 TSTB dlNEXEC [HR IF TEST CODE TO BE EXECUTED 

2622 007006 001402 BEO .♦6 

2623 007010 000167 004052 JifP RELEl 
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iat08 PAGE 60 



76?4 
2b25 
2t>26 

2627 

7629 

2629 

2ft3irf 

2631 

2e>i2 

26n 

2634 

2635 

2630 

26J7 

2638 

2639 

261-1 

2t41 

7642 

2643 

2644 

2645 

?64b 

7647 

2h4»l 

264>) 

765^ 

2651 

2652 

2*.53 

2654 

2655 

2656 

2657 

7650 

265^ 

26t,,t 

26fil 

26b2 

2663 

2664 

7665 

2666 

266? 

266=) 

2669 

76 7 -J 

2671 

2672 

2673 

2674 

2675 

2676 

2677 

267R 

2679 



*5i?i7t^I 4 

»»)7.320 
tft)7»22 
0a7H24 

H^7v*26 
3t*7y3r> 
ti»37n32 
t»d7n34 



fc/l7>*4'* 
t»^7t*42 
fl37H44 
;l*l7kt16 

Wk*7H5ti 
*^t*7^52 



'>i*7"5 4 
My7ti56 
i'/»7v»6(' 
»«^7362 
M*7i'6 4 
0'»7^ti6 



n.(7o7'i 
;'^7t^72 
r'J7^74 
.*ij7?i76 

(;i7 I HJ 



i*f)71ii2 
ft'71^4 

•,fl7lvj6 
(M7l 1 J 
*M7n2 
<) .? 7 I U 



*..*7l 16 
0-171 16 
(^ t7|2i^ 

.M7 126 
P371J.1 
^^17132 
(M7t 31 
Ulr»71 36 
.*rf7t 40 
r*714^ 



r->^0257 
1^31197 
1921i»6 
(*rtl405 
)i^04()4 
9M24H3 
0«3402 
1 P*! 4211 
1 tfltfktl 

l^4pp;fl 



t ifl*»M>*3 

(»^2(iia2 

Otli/^l 
!^.»21l*t 
1 .14i1,»^ 



132(^133 
t'i»24^2 
P^3 4UI 
(*i!2("Hl 
I »4^id<!l 



y-^^761 
li* JS,i2 
till i"Rl 
(, » 3 (? H 1 



;*i'd?04 
t*''li''0 3 

(H'3P^2 
1 A\'?J\\ 

1 /4*lkl'l 



CCC 
BCS 
BV5 

PMI 
BLT 

tfLf 
Bl.OS 
RHI 
CCPI: HL1 

SCUNTINWI-: 

SFN 
BPL 

hLT 
CCl; HT,T 

;C0NTIN1'K 

st:v 

hVC 

BLT 
BT.f; 

CC2: HI-T 

sCONTTNMfe. 

SfC 
hCC 
BHI 
BGT 

CC3i HLT 

;CONTlMrt 

SFZ 
bNF 
Bf:T 
BHI 
BLfc. 

CC4: HLT 



CCH 

cr« 

CCP 

ecu 

CCl?" 
CCt' 

CCM 



CCl 
CCl 
CC! 
.♦4 



CC? 
CC2 
CC2 



CC3 
CC3 



CC4 
CC4 
CC4 



;CC'5sHH«n 
;SAME AS BLO 



;ONL OF IHF ABOVF BRANCHES FAILED 
•CC'SslOPP 

;ONF OF THE ABOVE BRANCHES FAILED 
;CC'Sxll11H 

jFHHORJ ONK OF THE ABOVF BRANCHFS FAILED 
;CC'S=1(^1 1 

jFHHOR! ONF oF THE ABOVF BRANCHES FAlLtD 
;CC'S=llll 

;ERpnpi OWE of the abovf branches bailed 



►TEST 3 



TFST tlNTARY CONniTJON CODES 



«^,flt»i14 

1 1 2737 Hti«vm3 

TflP?77 

r**5k'rtf) 
1>J'31«4 
t Jl?4p>3 

yni»*^2 

1 */iA<^i\ 



SCOPE 




f-OVB 


t^^PiST.STNH 


t-.i 




sec 




ci.z 




CLH 


HC 


BCS 


CLRO 


HVS 


CI.RH 


HNK 


CLp'^ 


H-^l 


CLPK 



;P(^=0,CC'S = [il 00 
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?M)^ 


n<}7t 44 


lfiH,^\ 


2f.m 


V\M\ 46 


}^A?I^A 


26S2 






36B3 


*^715H 


(1rfa277 


?t«4 


i»(»7152 


()Bi»214 


26fi5 


1'-)7I5 4 


trnmi 


26««> 


»a7156 


1H3434 


7667 


l-«716H 


1^24(13 


2F<t<ft 


Pd7162 


0X10^2 


2f.8'i 


^'^7164 


1H04^1 


?ft9^ 


3^7166 


tl"H<>l 


2f.Jl 


aD717il 


XtifiM 


2692 






Jm 


IM71 72 


Bra257 


2f 94 


tfi7174 


E>R0266 


2h9S 


M7176 


(•^5ia^ 


2>.9(> 


W^72^^ 


1(13v»[^4 


2f.97 


1M72H2 


11<24H3 


2698 


i'«72t!4 


lidHil2 


2699 


I"372a6 


1 «0«0l 


27B^ 


«l»7 21>! 


B1121H1 


27HI 


('07212 


\fiAfdldA 


27H? 






27^3 


0'*721 4 


He(126l 


27^1 


I«i>72l6 


B3550H 


27^5 


iM722«l 


l)l3i»H3 


27.(6 


|i<»7222 


)024H2 


27<)7 


1)^7224 


0010^1 


27UJ 


0')7226 


80200! 


27^9 


««723k« 


1 9%ii^i>l 


271.1 






271 1 


Ca72)2 


010261 


2712 


e«72)4 


006000 


271) 


«37236 


(03404 


2714 


0>*724n 


102erf3 


2715 


n.)7 24 2 


001 402 


2716 


0*7244 


1»B(>01 


2717 


1W7 2 46 


003C01 


2711) 


«a725d 


104000 


2719 


«a7252 


000277 


272i 


0e7254 


000242 


2721 


ei«72S6 


B05300 


2722 


«9il2blA 


103004 


2723 


>»e7262 


1 02093 


2724 


«»7264 


001402 


2725 


807266 


100401 


2726 


<< 117270 


003431 


2727 


»H7272 


104000 


2729 






2729 


B07274 


000257 


2730 


l»»7276 


005200 


27 3 1 


t«07 30M 


103404 


2732 


^vl7 302 


l»2l!e3 


273) 


eJ7304 


001402 


2734 


»!173B6 


100031 


2735 


8«731H 


003001 



BLE 
Ci.Pt^: HIT 

sec 

Cf'?. 
TST 
BCS 
BVS 
BNb. 



Ri.' 

TSTP 

TST^ 

TSTf 

TSTt* 



tiLOS 
HLT 

cec 

istzisrv 
cnw 
f^rc 

BVS 
BF U 
I' PL 
BLT 
HLT 

SFC 
ADC 
BCC 
BVS 
BNE 
BGb 
HIT 

SFC 
ROR 
BCS 
hVC 
BEU 
BPL 
hCT 
HLT 

sec 

CLV 
DFC 
^tC 
bVC 
BFO 



BMI 

BLE 
HLT 



CCC 

INC 

BCS 
BVC 
PEU 
BPL 
BGT 



COMn 
COhH 

.♦4 



ADCc 

Ancti 
APCP" 



PI* 

POR0 
ROpkl 
POFH 
ROpi^ 
. + 4 



15^ 

DECiJi 

PECH 

DFcn 

DECt^ 



jFRPORJ INCORRECT CC'S AFTKR CLR 



•R0 = Ci,CC'Ss«lflvi 



;FRH0P1 INCOHRECT CC'S AFTER TST 



INCi' 

INCt^ 

IlJCt* 
INC« 



;Rn = -1 ,CC'S=l:^Ht 



;FRROki 1NC0RRF.CT CC'S AFTER COM 

;RH = V1Pi(,1«Ht*,CC'SsHlHl 



;fpRORi INCORPECT tC'^i. AFTER ADC 
;RH=lMH«y(4»CC'S=lfc*l*l 



;fcPPOpl INCORRECT CC's AFTER ROR 
;P0 = H77777,CC'S=mSll 



jFRRUP! INCORRECT CC'S AFTER DEC 
jRHsimflfHW^CC'SalHIirf 



HAlNOEC-ll-OOKOC-l PDP 11/6X SEBirs CPU EXERCISES 



DQKPCA.P1 1 



»7.rEH.77 e9l58 



"ACVll ?7(H)l«6) fl7.rEB-77 IftJWS PAGE 7B 



TEST "NIARY CONDITION CODES 



2JJ6 
27)7 
2739 
2719 
2743 
2711 
2742 
2745 
2744 
2745 
2746 
2747 
274B 
2749 
275.« 
2751 
2752 
275J 
2754 
2755 
275(> 
2757 
2759 
2759 
27(,« 
2761 
2762 
27hJ 
27C4 
?7(i5 
2766 
2767 
?7bS 
.2769 
2J7i' 
2771 
2772 
2771 
2774 
2775 
2776 
2777 
2778 
2779 
278^ 
27111 
2782 
27Bi 
2784 
2785 
2786 
2787 
2788 
2789 



"37512 144(101) 



P37J14 
M7)16 
0.17320 
HU7)22 
')«7)?4 
n.J7 32b 
flM73).) 
B«I7J)2 

«>)7134 
«07)36 
1*37)4^ 
IM7342 
Pl»7344 
').)7346 
{1^7 150 
f-)7352 

OB73S4 
»>)7356 
47 36*^ 
0*)7)62 
n.)7)64 

n.)7)66 
C*f 737f1 
>-37372 
n^7)74 

•"vn 176 

WJ7 1k<i) 

r')74^2 
(M74ri4 
1" -17406 
1M741V1 
f*«7112 
"3741 4 

1)37416 

Wv*7 422 
f)37 4 2 4 
f37426 
aH743) 
»;i7)32 



(■•3743» 
tj (17434 
i»37:36 
<'?7444 



(»l)fl277 
»l<t)2t2 
005401) 
103<)e3 
IJ2H02 
(1014^1 
r03<l01 
134003 

0"0261 
0i"6)03 
1H3C34 
H'2003 
001C02 
190401 
131401 
r34P0b) 

036103 
103402 
*33401 
032001 
1 34303 

036233 
103003 
132002 
031^31 
1-32431 
1 34303 

003277 
035633 
133302 
132431 
031401 
1340,13 

035403 
303333 
13340) 

1 02402 
301001 
002001 
134003 



SWAB0; 
;*TFST 



H1,T 

see 

Cl,V 
NEG 
8CC 
BVC 
BEU 
RGE 
HLT 

SFC 

ASL 

PCC 

hVC 

B'<E 

HHI 

hLOS 

HLT 

ROL 
PCS 

UGt 
HLT 

AS« 
HCC 
hVC 
HNt 
HLT 
HLT 

sec 

SBC 
hCC 
BVS 
HIK 
HIT 

NTG 

SWAH 

HCS 

hVS 

HNK 

BGE 

HLT 



KKCe 
r<EG3 
NEG0 



H0 

ASL0 

AS1.0 

ASL0 

ASL0 

.•4 



ROl,0 
H0L3 



ASH0 
ASHH 
ASP0 



SKC0 

SBC0 



5WAR0 
SWAH0 
SKAH3 



JEBRORI INCORRECT CC's AFTER INC 



; R0K1 000130, CC 'SB] 01 1 



jERRORl INCORRECT CC'S AFTER NEC 



: R0s000300,CC'S»01 1 I 



:ERROP! INCORRECT CC'S AFTER ASL 
;R0=000001,CC'S=0003 



;EPPOR! INCORRECT CC 
; 80=000000, CC'S=01 1 1 



S AFTER POL 



:KP80B! INCORRECT CC'S AFTER ASP 



;R0»-1 ,CC'Ssl301 



:erbori incobrect cc's after sbc 



:R0=M00«3!,CC'S=03001 
:R0=000400 ,CC'Ss0130 



lERROB! INCORRECT CC'S AfTER SBAB 
CHECK REGISTER SELECTION 



00B03i 
1 12737 
012737 



000004 
000305 



001202 
001 324 



SCOPE 

MOVB 

MOV 



K4,a«8TSTNM 
#5,««8TIMFS 
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;R0el 
:F2 = 2 
;R3 = 4 
;R4«10 



2793 


037452 


035003 


2791 


007454 


000277 


2792 


037456 


036133 


2793 


037460 


910002 


2794 


037462 


006)02 


2795 


B0l464 


010203 


2796 


007466 


0»6)«3 


2797 


307473 


013301 


2798 


037472 


006304 


2799 


337 47 4 


013405 


2B00 


037476 


006)05 


2831 


037530 


H13546 


2802 


r37502 


050416 


2803 


037504 


1<50)16 


2804 


037506 


050216 


2805 


037510 


950016 


2836 


037512 


023726 000037 


2807 


007516 


001401 


2808 


03752B 


154000 


2809 






2810 






281 1 






2R12 


007522 


000257 


2813 


007524 


112700 000377 


2814 


007530 


006100 


2815 


037532 


133776 


2816 


U37534 


005200 


2817 


037536 


001401 


2818 


B37543 


1349»3 


2819 






2822 


007542 


012700 000020 


2821 


B07546 


005002 


2822 


007550 


000261 


J821 


007552 


636002 


28J4 


P07554 


005300 


2825 


007556 


001)74 


2826 


1107563 


005102 


2827 


037562 


001401 


2828 


907564 


1 34003 


2929 






2830 


•107566 


012703 100000 


2831 


1107572 


006 203 


2832 


007574 


103376 


2833 


007576 


005203 


2834 


037600 


001401 


2835 


«37602 


104000 



CLP 


P3 




sec 






HOL 


R" 




MOV 


R0, 


.H2 


ASL 


R2 




MOV 


H2, 


.R3 


ASL 


R3 




MOV 


F3, 


P4 


ASL 


R4 




MOV 


Bt, 


R5 


ASL 


R5 




MOV 


R5, 


-(SP) 


PIS 


R4, 


(SP) 


nis 


Hi, 


(SP) 


ms 


82. 


(SP) 


BIS 


R0, 


(SP) 


CMP 


137 


. (SP) 


BEU 


.♦4 




HLT 







;P5=20 

;SET BITS SET IN REGISTERS 

:INTO STACK AnORESS 



;rtERE SET 

;MISSING BIT(S) REPRESENT 

[INCORRECT REGISTER SELECTION 

ICHECK THAT ALL BITS CAN BE SET i, CLEARED IN ALL REGISTFRS 
CCC 

.•SET ALL BITS (MQVB EXTENDS SIGN) 

;ROTATE A THROUGH ALL BIT 

JPOSITIONS 

;FINAL RESULT IS -1 

jERROR! 

;SET SHIFT COUNT , 



:ROTATE 1 THROUGH ALL BIT POSITS 
JDICREMENT SHIFT COUNT 



:R2 SHOULD CONTAIN -1 
[FPROP! CHECK R2 SHOULD 



MOVB 


1377, R0 


ROL 


R0 


RCS 


IS 


INC 


P0 


BEO 


.•4 


HLT 




MOV 


116, ,P0 


CLR 


R2 


SEC 




POR 


B2 


DEC 


n3 


BNt 


2S 


COM 


R2 


BEU 


.»4 


HLT 




MOV 


•130000, R3 


ASP 


P3 


HCC 


3< 


INC 


R3 


BFO 


.t4 


HLT 





;EXTEND 1 BIT THROUGH ALL POSITIONS 
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JHAS THE AFFECT OF SHTFTING 
J THROUGH ALL POSITIONS 
(RESULT SHOULn RE 



2SJ6 








2»37 


0^7b«4 


lt27D4 


177401 


29)9 


l»^7610 


P60404 




J(139 


907frl2 


IH3376 




2fl43 


mntlt 


B^57a4 




2R4I 


m)7«>i6 


fl«1401 




2B42 


MT61n 


1?4*1H0 




2»4} 








2>'44 


P^7622 


Pi|27a5 


300001 


3«45 


9*7626 


tf!=163A5 




2"46 


(Ti4763t* 


132376 




2«47 


m76J2 


«a63a5 




?N4e 


»,i7634 


1»3tl02 




?fl 19 


«i .17636 


It357e5 




2fl5^ 


(■•1764b) 


ftlMfll 




2«SI 


i»«7642 


1 »4(lMyl 




2«S2 








2BbJ 








2»54 


.!.<7644 


(*.»51"a2 




29^5 


^^17646 


n>!5<.32 




?»56 


VaTb^i^ 


B102»3 




?«57 


tiJ7652 


vliM257 




2«59 


ri^7»>54 


?rt6*l(32 




7PS9 


S.'7656 


K.162.12 




2"6i) 


t*>4766*l 


1*11133* 




2"61 


*M7662 


t"5BJ2 




2»(.2 


k/L77664 


<1(11 375 




26(>) 


^7.17666 


bt35203 




2904 


''?<1767n 


119H'32 




2W05 


K J7672 


l'»520» 




2966 


»)7674 


k^»143! 




3967 


.f<!7r>76 


r'4.10.1 




29o9 








2P&? 








2970 


tV773*» 


1>32737 


030323 177776 


2971 


iJ377vlb 


rt»i1 35-1 




2972 


.*rf771/ 


«Ift627 




287J 


K .17 7 1 2 


(1.13(1^(1 




2974 


IM7714 


31 ^727 




2»7S 


r!377i„ 


?^drf33 




29 16 








2977 


lr<!7720 


335267 


177772 


2979 


l'J7724 


31673.1 


177706 


2979 


iM773H 


010331 




29d^ 


(.M77 32 


013132 




2931 


■1377 31 


313238 




2982 


»<7736 


gI3331 




209J 


»a774 1 


013405 




2994 


1" 137742 


152737 


330343 177776 


2995 


",177511 


013506 




2986 


i»i7752 


313627 




2997 


l"«7754 


030333 




2999 


li ,17756 


3167H6 


177733 


2999 


^^7762 


112737 


030343 177776 


299^ 


e'J777« 


326733 


177763 


2991 


«.»7 77 4 


^»3I£'34 





MOVB 


1177431, R4 


ADD 


K4,R4 


HCC 


4S 


TST 


R4 


REU 


.«4 


HLT 




MOV 


tl#R5 


A SI 


R5 


BVC 


5S 


ASL 


P5 


RCC 


6S 


TST 


P5 


ht,U 


.14 


HLT 




REGISTER 


VOLITII.ITY 


Cl.h 


B2 


COM 


R2 


MOV 


R2.l'3 


CCC 




PUR 


R2 


ASR 


B2 


MOV 


P1,B4 


OFC 


R2 


hKE 


7S 


]»C 


R3 


RUtL 


8$ 


INC 


K4 


bEO 


.»4 


HLT 




rPANSFER 


OF REGISTFB 


BIT 


«20,»«PSU 


HNt 


74 


MOV 


SP,(PC)1 


.WORD 





MOV 


PC, tPC)l 


.WORD 


3 


INC 


2S 


MOV 


25,90 


MOV 


h3,Pl 


HUV 


91,92 


MOV ■ 


1<2,B3 


Mflv 


B3,P4 


MOV 


R4,P5 


BISR 


I340,9«PSM 


MOV 


R5,SP 


MOV 


SP,(PC). 


.WORD 





MOV 


1 S , SP 


hICB 


*343,9f PSW 


CMP 


48, P3 


hNF 


5$ 



fP2=L00P COUNT 

;DECRFMENT LOOP COUNT 
;CHECK R3 



[check ie 't bit is set 

jskip test if 't' bit set 

jsave stack PTR 

[contains saved stack ptr 

jloau data. the current pc is used as 

;data, if this test fails 2s con. 

;tainr the data being used. 

jmake odd to check bit 3 

;loao go register 

;thansfip gs reo 3 to gd peg 1 

;and gs peg 1 to gd reg 2 

;ETC... 



jSl.T PHltlRlTY LEVEL 7 

;TH«NSFKR GS PEG 5 TO GO STK PTR 

ITRANSFER GS STK PTH TO MEMORY 

[CONTAINS GS STACK PTR 

[PtSTOHE STK PTR NEEDED FOR HLT/5C0PE 

;SET PRIORITY LEVEL 

[COMPARE ns/CO STACK KITH GS REG 3 

[BRANCH IF THEY HERE NOT i 
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[SHIFT TEST DATA IINllL = 000000 

[GET GS REG 3 
[FTC... 



[ERROPl DATA IN GS STK PTP NOT = GS REG B 
[GS REG 0-GS REG 5 APE ON THE STACK 
[RESTORE STACK PTH 



2992 


007776 


036167 177714 


2993 


f 10002 


031353 


2994 


313304 


33B411 


2995 


310006 


010046 


2996 


310013 


010146 


2997 


010312 


313246 


2998 


31301 4 


013146 


2999 


013316 


010146 


2903 


010023 


313546 


2001 


010322 


134i"03 


2932 






2933 


510024 


016706 177662 


2934 


010330 




2905 


0130)3 




2906 






2907 






2939 






2939 


310033 




2910 


010030 


903004 


2911 


010032 


112737 000305 001232 


2912 


110040 


(S12737 000005 331324 


2913 


010046 


030101 


2914 


»1005» 


030003 


2915 


B10052 


013702 


2916 


310054 


162702 000004 


2917 


010063 


BS15012 


2919 






2919 


010062 


000261 


2923 


010064 


036012 


2921 


010066 


101402 


2922 


010073 


1 30001 


2923 


010072 


092001 


2924 


010074 


104000 


2925 






2926 


010076 


000257 


2927 


013103 


B3B261 


2929 


010102 


035312 


2929 


010104 


103001 


2933 


010106 


033401 


2931 


010110 


104000 


2932 






2933 


010112 


000257 


2934 


"10114 


030261 


2935 


010116 


005512 


2936 


010120 


103403 


2937 


010122 


102302 


2938 


010124 


1030B1 


2939 


010126 


001001 


2943 


013130 


134000 


2941 






2942 


010132 


036112 


2943 


010134 


10300) 


2944 


010136 


132002 


2945 


010140 


031001 


29)6 


010142 


100001 


2947 


010144 


104000 



ASL 


2S 




bNt 


3i 




hp 


6S 




MOV 


P3, 


,-(9Pl 


Mf)V 


Rli 


, -(SP) 


MOV 


R2, 


.-(SP) 


MOV 


R3, 


, -fSP) 


MOV 


R4, 


-(SP) 


MOV 


95, 


-(SP) 


HLT 







TEST rINIARY "OPD INSTRUCTIONS USING ADDRESS MODE 1 



SCOPE 




MOVB 


»5,a#STSTNH 


MOV 


»5,(i»STTHFS 


HP 


.14 


.WORD 


3 


MOV 


rc,R2 


SUB 


• 4,R2 


CLP 


(P2) 


SEC 




POR 


(R2) 


UI.OS 


RORl 


bPL 


RORl 


BGE 


.14 


HLT 




CCC 




SEC 




DEC 


(92) 


BCC 


DECl 


ULt 


.14 


HLT 




CCC 




SEC 




ADC 


(R21 


BCS 


ADCl 


BVC 


ADCl 


FiPL 


ADCl 


bnf: 


.14 


HLT 




ROL 


(R2) 


BCC 


POLl 


BVC 


ROLl 


BNE 


POLl 


BPL 


.14 


HLT 





;HKSE.PVE ADPRKSS FOW TESTS 



;P2 POINTS TO HPSfcRVEn WORD 
;PRKS(';T {R2) 



•KPPOP! INCORRECT CC'S AS SHOWN ABOVE 

:(P2)=077777,CC=0^11 

jEHRORi INCORPKCT CC'S AS SHOWN ABOVE 



IFRROR! INCORRECT CC'S AS SHOWN ABOVE 
; (P2)=«lfl«(^H«,CC«0n 1 



;EhPOR! INCOBPECT CC'S AS SHOWN ABOVE 
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DOKPCA.Ptl a7.FrB.77 B9!5S T? 



HACYll 57(l»eii) n7-FRa.77 lUiHJ PAGE 74 
TEST CJNIJRV WORD INSTRUCTIONS USING 4DDRESS MODE 1 



2049 


U I'll 46 


eJ6ii2 


2<>5i 


HI015M 


181402 


JOSl 


i»ldl52 


i"24ai 


2'i52 


?iai5i 


iAnaiDl 


S-ISJ 


'<l.»l?6 


1 (*4P'A** 


?"»^4 






20^5 


f*IM16»I 


H»6212 


2')5b 


a 1 » 1 6 2 


1 jsum 


2"i5; 


31HI61 


i»2na2 


2-159 


Hiai66 


o.'li'ni 


2<"5'> 


•tlfW^ 


1 -l^MJl 


29h^ 


;>ID17? 


1 •*4i^PP 


2961 






2962 


'1 1 .< 1 7 4 


t».»6Pl 2 


296J 


X10176 


l"31Ui 


2961 


«lvl2«.* 


1»2iiH2 


296S 


^li)2H2 


e.<iini 


2966 


nlk12a4 


I2v)4»l 


2967 


aiJ2H6 


1 ^4i*^^ 


296R 






2969 


■»1H21 « 


J'1«26l 


297.) 


>lt«2l2 


Li;'5512 


2971 


i»1^2ll 


ltl31'43 


2912 


*>l.*2t6 


ll'21a2 


291 ) 


»l^22i' 


b"\ 4.11 


2971 


C1^2JJ 


IB,)4t)l 


297'S 


>ni1224 


f^i^A^ 


2976 






2977 


W1.4?26 


ti-'Sbl 2 


29»« 


•1^23^ 


1 » 3 1 i» ) 


2979 


J1H252 


1 .*21/12 


?9R t 


.11^234 


I'm 4a 1 


2901 


L'l tf2J6 


t 'aiai 


7902 


;'l>124ti 


1 '^4i'li<:l 


299 1 






29»4 


■11^242 


3-»,*2bl 


29«5 


:}l02il 


11^56 12 


29B6 


1MI)216 


1 .•3403 


29S 7 


'lli'25-' 


H2^U2 


2983 


illk*2S2 


(".•1 1111 


2999 


-«M2S1 


1 .ittf.';ii 


291-1 


nlH256 


t.14'»Vt.1 


2991 






7992 


t«l^2b/ 


n^i'261 


?99) 


f 1 W262 


C^5S12 


299) 


>MK»2b4 


1 1<11DI 


2995 


*M'*266 


ici^^yt 


2096 






2997 


HI4127.) 


0.>tT26 1 


2999 


"1.1272 


B.>6il2 


2999 


f1i)274 


I Midi) 3 


3("«»1 


(MH276 


1 023^2 


ii'^l 


.JlaJon 


H^HI^l 


30P2 


f 1M1B2 


l.I*t.i»11 


J1M3 


'1I03«4 


l!14tli1ti 



ROl. 

Br. OS 
bvs 

BPL 
POLI»: HI.T 

ASR 
BCC 
RVC 

b»E 

HPL 
ASRl: HIT 

POP 
BCS 
BVC 

BMi 
PORIA; hLT 

.•^EC 
IMC 
hCC 
hVS 
HEO 
h"! 
INCi: hLT 

SRC 

lies 

bvs 
BEU 

HLT 



SEC 
SRC 

urs 

MVC 

hFQ 
hPI. 
HI.T 

SEC 
4I>C 
R"! 
HI.T 

StC 
ASL 

BCC 
BVC 
BNt 
BPI, 
HLT 



SPCI ; 



SPCU: 



(P2) 
ROM A 
HOLIA 



(P2) 
ASRl 
ASPl 
ASPl 



rR2) 

PORl A 
ROPIA 
ROPIA 
-•4 



(P2) 
1«CI 
I9C1 
INCl 
.«4 



(P2) 
SBCl 
SBC1 
SHCl 
.t4 



(R2) 
.'RC1 A 
SBCIA 
SPCI A 



• SI. I ; 



(R21 



(P2) 
ASLI 
ASH 
ASLI 
,♦4 



; (R2)s»«H001 *CC = l1vH}y 
JBRANCH IF C OR 2 IS stT 



; (R2 )=««(1t1H(i,CC=(*l 1 1 

;ERF.0P1 INCORRECT CCS As SHODN ABOVE 
;fR2) = IHkiH01i,CC*lM10 



; (P2) = lfr't«««l fCCslSlOl 

SEPPOP; INCORRECT CCS AS SHOWN ABOVE 
: tR2) = l«^(?(iH,CC=lMHM 

;EKPOP! IMCOhpECT CCS AS SBOUN ABOVE 
!(R2)=im777,CC = »mo 

;fcppnp; INCORRECT CCS AS SHOEN ABOVE 
: (P2)S1(1H(1HI^,CC = 1»*1M 



; (H7) = HviyP0»«,CCa01 1 1 



;ERPOR! INCORRECT CCS AS SHOaN ABOVE 





COM 


CR2) 




BCC 


COMI 




BVS 


COHl 




b"l 


.*4 


COM! : 


HI.T 
CLN 






TST 


(92) 




BCS 


TFSTI 




BVS 


TFSTl 




bPL 


TESTl 




B"L 


.♦4 


TESTIi 


HLT 
SFV 






NEC 


(R2) 




HCC 


NEGI 




BVS 


NECl 




UNf 


. + 4 


NECl : 


HLT 






DFC 


(P2) 




PCC 


DtCIA 




BFO 


,♦4 


Of CI*! 


HLl 
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3CH4 

3Ht^5 iH(13v)b 11R5112 

3i1n6 ^'.ttm^ 1H3.*£12 

3P.>7 1MH3I2 IH24S11 

3Kv</i 11^314 I11H40I 

3H.*9 alH3I(> |.14i'k1.1 

3M1-) 

31*11 1M032H Baa25<l 

1112 Sl«322 6K5712 

3(113 ^1(1324 lil3«»3 

3(114 'i|tl326 I.12407 

3P15 (Il(»33»1 Iddn^l 

3(i|6 (11(1332 HdldUl 

3H17 .1111331 ie4Ma<> 

3C18 

3(119 1110336 H»»262 

3(12(1 ^11434^1 (1.15412 

3(121 (JM342 1(130(12 

3P22 111(1344 (•<24al 

3P23 Jl(»346 BRlHal 

3(124 «U!35(1 t04«'(l(1 

3C25 

3(126 01.1352 11.15112 

3<127 llli»354 193(101 

3(128 010356 BOltOl 

3(129 01036.1 1»4H10 

303^ 

3(131 

3(132 

3(133 

3(134 

3035 

3036 

3037 

3038 

3P39 

304^ 

3041 

3042 

3043 

3044 

3045 

3046 

3047 

3048 

3049 

3050 

305 1 

3052 

3053 

3054 

3055 

3056 

3057 

3059 

3059 



:(B2)=177777,CC=1001 

[IhPOP! INCORRECT CCS AS SHOWN ABOVE 
:(R7)=177777,CC=1O00 

•FRRUP! INCORRECT CC'S As SHOWN ABOVE 
; (P2 1=00000 1 ,CC=0OOO 

JEPROP! INCORRECT CCS »S SHOWN ABOVE 
; (P2 IsOOOOOO.rCsOlOl 

;FRPOR! INCORRECT CC'S As SHOWN ABOVE 



010362 
(110362 
010364 
1110372 
010374 
010376 
01040(1 
010404 
010 406 
010410 

010112 
010414 
^10416 
010420 
010422 
010424 
010126 
010130 
010432 
010434 
010136 
010440 
010442 

010444 
01014b 



eooooi 

112737 
000401 
OOOOOO 
010703 
162703 
010104 
085204 
00501 3 

000261 
105513 
100402 
105214 
00077 3 
102401 
104000 
"00242 
I 05 2 1 4 
103402 
102001 
100401 
1 04000 

1061 14 
193002 



;«TEST 6 CHECK UNIARY BYTE INSTRUCTIONS USING ADRpFSS MODE 1 
TSTSI 



000006 0^1202 



SCOPE 




MOVR 


«6,»«STS1NM 


PR 


.14 


.WORD 





MOV 


RC,R3 


SUB 


• 4,R3 


MOV 


P3,R4 


INC 


P4 


CLR 


(P3) 


SEC 




ADCB 


(P3) 


BMI 


2S 


INCB 


(R4) 


BP 


IS 


BVS 


.«4 


HLT 




CLV 




iMca 


(R4) 


BCS 


INCBl 


BVC 


INCBI 


BMI 


.♦4 


HLT 




ROLB 


(P4) 


BCC 


ROLRl 



jBICSERVt A WORD 

jADHRFSS PeSfr.HVPD FOH TRSTS 

;Pi POINTS TO FVEN BYTE OF WORD 
;R4 POINTS TO OOD BYTF OF k*OpD 

;PRf:SFT PATA 

;ADU CABpY TO EVFN HYTF 

jDNTlL FVEN HYTF BECOMtS NEGATIVE 

; rNCKFMKNT ODD RYTE 

;(R3JsH776»rt=[*il774} 12(»H I »CC«1 01« 
;f R3)s:lPi07k1[?=Cliflflaj [20*1] »CC = 1(^10 

jtPPOPI INCOBPKCT CC'S AS SHOWN AHOVE 
; (R3)s0«k)2fc)«= E»Mp)Ml t2Pit'I ,CC»0U1 
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3M60 


^M04Sei 


192001 


3«161 


010452 


001401 


3I»6J 


tl|04S< 


104000 


3I!6> 






3llb4 


III114S6 


105614 


3H65 


»ii»46a 


103002 


3Hbb 


wm462 


102401 


31167 


OIK464 


100401 


3fr<6P 


l<li)46b 


1 34000 


3CI69 






3e7(. 


I1IH470 


10631 3 


3^71 


(110472 


103002 


3Pi7i 


010474 


102001 


3H73 


01047b 


001401 


9I)7« 


ei»5«0 


104000 


31)75 






3(176 


010502 


10541 3 


3«77 


010501 


1X3402 


3ti7<( 


010506 


1 02401 


3C79 


010510 


001401 


3f(*^ 


010512 


104000 


3(^81 






38U2 


0105U 


B00777 


311B3 


!1 1 05 1 6 


105313 


3C*84 


"10520 


103002 


3e«5 


010522 


102101 


31>«6 


1110524 


001001 


3I'H7 


r-1052<i 


1 "4000 


3?6<1 






3HSV 


.110530 


0002 41 


3(«9y 


1110532 


19601 3 


3t>'>| 


1)10534 


109002 


3f92 


0105 36 


102001 


3H93 


IM0540 


100001 


3»194 


010542 


104000 


3I»95 






3(t9b 


,^105)4 


000241 


3l"97 


010546 


10511 1 


1l>9« 


*-I0550 


1il3002 


3H99 


010552 


1 .1 2 4 1 


3m^ 


'"10554 


1101 101 


31«1 


010556 


1 04000 


31112 






31113 


010560 


10621 3 


31.14 


710562 


102002 


31U5 


010564 


105514 


31ilb 


010566 


0007 7 4 


31V.7 


0105711 


103401 


3111P 


"10572 


001401 


31«9 


010574 


104000 


31 1>) 






3111 


010576 


106714 


311J 


.1106011 


106214 


3113 


010602 


103002 


3114 


010604 


102001 


31 IS 


01060b 


001001 



BVC 

BFO 

ROLBU HLT 

SBC a 

BCC 
HVS 
BMI 
HLT 



SBCBll 



ASI.B 
BCC 
BVC 
BEO 
ASLRl* HLT 

NEGB 
BC5 
BVS 
BEQ 
NKGBl! HLT 

sec 

DECP 

BCC 

BVS 

BNE 

HLT 



DECBll 



CLC 
PdBH 
IiCC 
PVC 
BPL 
RORBl! HLT 

CLC 

COMB 

BCC 

BVS 

BEu 

HLT 



COMBlt 



ASPB 

UVC 

ADCB 

PB 

BCS 

BEU 

HLT 

AShB 
ASPH 
BCC 
BVC 

HUE 



ROLBl 
.♦4 



(R4) 

SBCBl 

SBCBl 



(B3) 
ASLBl 
ASLBl 
.♦4 



(P3) 
NEGBl 
NEGHl 
.♦4 



(B3J 

DFC01 
DFCBt 
.♦4 



(H3) 
RORPl 
POpPl 
.♦4 



(P4) 

COMBl 

CO0B1 



(P3) 

2« 

(R4) 

1$ 

ASRBl 

.»4 



(R4) 
(HI) 
ASI-B1> 
ASPHIA 



jFRRORl INCORRECT CC'S AS SHOHH ABOVE 
!<R3). 177600. 11774) (2001, CO1001 

;ERHORI INCORRECT CC'S AS SHOKN ABOVE 
!CK3)=177400,CC=0111 

lEPROPl INCORRECT CC'S AS SHOWN ABOVE 
!(R3)«m4B0,CC = el00 

jERPOPl INCORRECT CC'S AS SHOWN ABOVE 
l<P3)=177777,CC=10ei 

;ERP0P1 INCORRECT CC'S AS SHOWN ABOVE 
rrR3)=177577,CC=0011 

jERROR! INCORRECT CC'S AS SHOWN ABOVE 
: (R3)=000177,CC=0101 

jf.RPOPl INCOHBECT CC'S AS SHOWN ABOVE 
;SHIET FVEN BYTE UNTIL V CLEARS 
:ANI) ADP CARRY TO ODD BYTE 

;ERBOP! INCdRRECT CC'S AS SHOWN ABOVE 
;(R3)=0n0 400,CC*001 1 
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3116 


010610 


104000 


3117 






3110 


010612 


1 05 3 1 4 


3119 


310614 


001401 


3120 


010616 


104000 


3121 






3122 


010620 


0J10261 


3123 


010622 


106014 


3174 


010624 


103402 


3125 


010626 


102001 


3126 


0106 30 


100401 


3127 


010632 


104000 


312B 






3129 


010614 


B00242 


31 30 


010636 


105314 


3131 


010640 


103401 


3132 


010642 


104000 


3133 






3134 


010644 


000261 


3135 


010646 


105 31 3 


3136 


B10650 


103002 


3137 


010652 


102401 


3138 


010654 


100401 


3139 


010656 


1 04000 


3140 






3141 


010660 


000277 


3142 


010662 


000313 


3143 


010664 


103402 


3144 


010666 


103401 


3145 


010670 


100001 


3146 


010672 


104000 


3147 






3148 


910674 


10571 1 


3149 


»)B676 


103402 


3150 


1310700 


102401 


3151 


010702 


100401 


3152 


010704 


104000 


3153 






3154 


010706 


105014 


3155 


»I07I0 


001401 


3156 


018712 


104000 


3157 


010714 


106313 


3158 


010716 


103403 


3159 


010720 


103001 


3160 


010732 


1 J0401 


3161 


010724 


104000 


3162 






3163 


010726 


105113 


3164 


B10730 


103002 


3165 


010732 


103401 


3166 


010734 


100001 


3167 


1)10736 


104000 


3168 






3169 


010740 


000313 


3170 


010742 


001401 


3171 


010744 


104000 



ASRR1A: HLT 





DEcn 


(B4) 




HFO 


.•4 




HLT 






SEC 






POPB 


(R4) 




BCS 


RORBl A 




PVC 


H0RP14 




BXI 


,♦4 


ROPHlAj 


1 HLT 
CLV 






DECB 


(B4) 




BVS 


.♦4 




HLT 






SEC 






DECB 


(k31 




BCC 


DECBIA 




BVS 


DECBIA 




BMI 


.<4 


decbia: 


HLT 

sec 






SWAB 


tR3) 




bCS 


SWABl 




BVS 


SWABl 




PPL 


.♦4 


SWABll 


HLT 






TSTB 


(R4) 




BCS 


TSTBl 




BVS 


TSTBl 




^■41 


.♦4 


TSTBli 


HLT 






CLRB 


(R4) 




BEu 


.»4 




HLT 






ASLB 


(R3) 




BCS 


ASLBl A 




BVC 


ASLB14 




BMI 


.t4 


ASLBIAI 


HLT 






COMB 


1R3) 




BCC 


COMB! A 




BVS 


COMBl A 




BPL 


.44 


COMBIAI 


HLT 






SWAB 


(B3) 




BEU 


.•4 




HLT 





;F:hPOf.J INCOHHECT CC'S ftS SHOWN ABOVE 

; (P3)s**i»»1M*i«,CC=Hlt*l* 

;FPR0PJ INCDpRtCT CC'fi As SHOWN ABOVE 

; tPi)slH0flflSl,CCaji^l»l 

;K.HPUIJ IMCORHECT CC'R AS SHOWN ABOVE 
; (H3)sfri77 4««,CC=H10« 

;(Hi)s:077777,CC = ltO01 

lERRORi INCOrpKCT CC'S AS SHOWN ABOVE 
;{H3)ri77577«tl774J 1 177 } , CC«0B»B 

;tPHOP! INCOHRECT CC'S AS SHOWN ABOVE 
;CP3)el77577«tl774J 1 1 77 I ,CC»10fl<l 

;KRPOP! INCORRECT CC'S AS SHOWN ABOVE 
;(h3)«»1«M177«[0yflHl [177),CC«01fct0 

;(P3)=H(««37ft ,CC=1B10 

;fcKROp! INCORRECT CC'S AS SHOWN ABOVE 
;(R3)=Mtl(40fllrCC = (f^01 

rERROP! INCORRECT CC'S AS SHOWN ABOVE 
l(Rl)sHJ»H40P. CCsWlK»0 



HAlNDiC-n-DOKDC-l POP lt/6X SrRIES CPU EXERCISFR M»CYIt J7(1«»I6) a7.ft.B-77 lUlBS P«GE 79 
DORDCS.PIl il7-FEB-77 »1I5e 16 CHECK UNHRY BYTE INSTRUCTIONS USING UDDRESS NODE 1 



J(R3)SU(40400>CC3010U 



3172 








31 13 


01U746 


1H52U 




3174 


01«I75^ 


«'>|>26I 




317^ 


»iie752 


m56I3 




3176 


tflH754 


141114131 




3177 


K10756 


ll«4Pa^ 




3179 


i;lH76(t 


922713 Rafl4«W 


3179 


(1t»)764 


(■ai4«i 




31(1^ 


<'ll»766 


i;i41f^.l 




3181 








3IX2 








31B3 








3181 


«1.l77u 






31li5 


M1077^ 


'^nB;««4 




3ieb 


H1C772 


112737 lamvUdBH .1^1202 


31(17 


(11 1.40^ 


0.1«4.»1 




SISB 


■^i I.*02 


(nlBfttltl 




31X1 


HI Itlfll 


[110704 




319,1 


tt l-^tl6 


1627.14 (1.40.1114 


31'»1 


HI 1**W 


?l 04.15 




3192 


^1 1V14 


«i»5P15 




3191 








3194 


lilMlo 


11HK277 




3195 


nllDJii 


hA»7M 




3196 


H11022 


0»5725 




3197 


'H 1vl24 


1 ;*31rt2 




3199 


Ml U126 


1.12401 




3199 


HU13.' 


.'.11 1.11 




3?Hri 


Ml 1.^3^ 


1.1400.1 




3?«1 








3?."2 


IM 1034 


.'M51 45 




37.13 


IM 1.13(1 


1 ."3301 




37^4 


" 1 1 ,H ,1 


1(10401 




33tt5 


"11.142 


1^4?00 




3?(I6 








32.i7 


1'11B44 


na»241 




37.-» 


'M 1.146 


006024 




32«9 


f'l 1a5i. 


101002 




121.' 


rl11a52 


1.12C.11 




321 1 


.'-1 1.15 4 


1 10001 




3212 


1'11^56 


104000 




3213 








321 4 


f*l IW6" 


010257 




3715 


>' 1 1 .16 2 


[•05244 




3216 


«t 1.161 


1 02002 




3217 


m 1.166 


00I40I 




32ia 


CI 1.17.* 


1«0401 




3219 


1111.17 2 


101P00 




322.1 








3221 


■111 .17 4 


000261 




3222 


1111.176 


000)24 




3223 


(*1 I 1^0 


1-^3401 




3224 


.i| 1 1^2 


10.1401 




3225 


I'll lai 


I 04000 




3226 








3227 


1^1 1 1 .16 


1,05425 





INCB 


(R3) 




SEC 






SBCB 


(R31 




HECJ 


.** 




HLT 






CNP 


(400, 


(R3) 


hEQ 


.«4 




HLT 







fCHECK FtEMAlNING RESULT 



CHECK IJNIARY WORD OPS USING ADDRESS MODES 2 6 4 



; ADDRESS PKSEHVFD FOR TESTS 

lR4 AND R^ POINT TO 
;RE5t;RVED WORD 
;PRE5ET DATAsM 



r(R^)=0«l«(*BH,CC3M*l(*>fl 



SCOPE 




Movn 


t7,RiSTSTNH 


BP 


.44 


.WORD 


B 


MOV 


PC,B4 


SUB 


«4,P4 


MOV 


l<4,PS 


CI.K 


IR5) 


sec 




CLZ 




TST 


(P5)» 


RCS 


TEST2 


BV.5 


IFST2 


BEO 


. + 4 


HLT 




COM 


-tpS) 


BCC 


COM4 



CLC 




POU 


(B4)» 


BCC 


RnP2 


BVC 


R0P7 


BPL 


.44 


HI T 




ccc 




INC 


-(P4) 


HVC 


INC4 


BEU 


1NC4 


PMI 


.♦4 


HLT 




SEC 




SW*B 


(P4H 


ncs 


SWJB! 


HWI 


.44 



lEPPORJ INCOHHKCT CC' 
;(p5)=l77777,CCa1001 



S US SHOWN »UOVE 



• ERROPJ INCORRECT CCS AS SHOWN ABOVE 
;(R4)a077777,CC»001 1 

jERRORi INCORRECT CC'S AS SHOWN ABOVE 
: (R4J = 10000[1,CC = 1010 

;ERFORI INCORRECT CC'S AS SHOWN ABOVE 

;(|.4)=0002«0,CC = 1000 

;EPROM INCORRECT CC'S AS SHOWN ABOVE 
;(R5) = 1776B0,CC«I0111 
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3228 911110 103001 



3229 


011112 


100401 


3230 


«;11114 


10400.4 


3231 






3232 


ei1 116 


005044 


3233 


»l 1130 


001401 


3231 


011 122 


104000 


3235 






3236 


011124 


C00261 


3237 


011136 


0^6045 


3738 


011130 


000261 


3239 


«1 1132 


005525 


3240 


01 1 134 


102401 


3241 


01 1136 


100401 


3242 


011140 


104000 


3243 






3244 


011142 


000362 


3245 


011144 


006224 


3246 


U11146 


103002 


3747 


PI11S0 


102401 


3748 


011152 


100401 


3249 


011154 


1 '44000 


3750 






3251 


011156 


000362 


3252 


HI1160 


006144 


3353 


("11162 


103002 


3254 


011164 


103401 


3255 


011166 


100401 


3256 


(311170 


104000 


3257 






3259 


011172 


005645 


3259 


B11I74 


103001 


326B 


011176 


104000 


3261 






3362 


011200 


005325 


3263 


011302 


103402 


3364 


011204 


103001 


3365 


011306 


100001 


3366 


011310 


104000 


3367 






3268 


011212 


006324 


3769 


011314 


102401 


3370 


011316 


104000 


3371 


011320 


006344 


3272 


011333 


103003 


3273 


011234 


103402 


3374 


01 1226 


001401 


3275 


011330 


100401 


3276 


011333 


104000 


3377 






3378 


H11334 


023724 177774 


3279 


011240 


001401 


33110 


011342 


10400(1 


3291 


011244 


030405 


3382 


011246 


B01491 


3393 


011250 


104000 



BCC 


NFG? 




P'11 


.44 




HLT 






CLK 


-(R4) 




BF(i 


.44 




HLT 






SEC 






FOR 


-(R5) 




SEC 






ADC 


(R5)4 




BVS 


AnC2 




BMI 


.44 




HI.T 






SEV 






ASP 


(P4)4 




BCC 


A5R2 




BVS 


ASF2 




B«I 


.44 




HI.T 






SFV 






POL 


-(R4) 




BCC 


R0L4 




BVS 


R0L4 




BHI 


.44 




HLT . 






SRC 


-(P5) 




BCC 


.44 




HLT 






DEC 


(R5)4 




BCS 


DEC2 




BVC 


DEC 2 




BPL 


.44 




HLT 






ASL 


(R4)4 




BVS 


.44 




HLT 






ASL 


-(R41 




BCC 


ASL4 




BVS 


ASL4 




BEO 


ASL4 




hHI 


.44 




HLT 






CMP 


4177774, 


.(04)4 


BED 


.44 




HLT 






CMP 


R4,R5 




BFO 


.♦4 




HLT 







:ERROP! INCORRECT CC'S AS SHOWN ABOVt 
; (R4)svi^Ll00^f CCsClldll* 



;(R!i)alt'ne)0Si,CCaiHll^ 
; (r5 ) = tMfr>l«»l »CC3l**H« 

;FRPOP! INCORRECT CC'S AS SHOWN ABOVE 

; (P4) = 14^'Pt«H#CC = H»01 

jKRPOR! INCORRRCT CC'S AS SHOWN ABOVE 
;(P4)slnwBm, CC=l«i»i 

[EBRORI INCORRECT CC'5 RS SHOWN ABOVE 
; (RS} = l«»fll*«,CC=1Pl0Vl 

jerror: 'c bit eailed to clear 

; (Rf>)»«7777 7,CC»0H10 

•FRHORJ INCORRECT CC'S AS SHOWN ABOVE 
;(P4) = l77776,CC = l«t!H 

j(R*) = l77774,CC5!i«01 

jERPOPi INCORRECT CC'S AS SHOWN ABOVE 
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3J84 






3285 






}2a6 






3287 


H11252 




3288 


eil252 


000004 


3289 


nil254 


112737 000010 


329B 


1*11262 


000401 


32VI 


111126 4 


0^0000 


3282 


M11266 


010705 


3293 


illl270 


163735 000004 


3294 


111274 


010500 


3295 


1411276 


010002 


3296 


01 1 300 


0052H2 


3297 


011302 


005010 


3298 






3299 


C11304 


000277 


31HH 


HI 1306 


000241 


33BI 


HI 1310 


I05I25 


33C2 


011312 


101002 


331)3 


!"!1314 


102401 


3 1H4 


1)11316 


10.1401 


3365 


B1132*! 


104000 


3Ji»6 






33»7 


U11322 


105542 


3)»l« 


fill 321 


001401 


3 31") 


(•11326 


184000 


331.) 


on at 


105525 


3111 


011332 


103401 


3312 


1111331 


001001 


3313 


011336 


104000 


3314 






3315 


01 1 34.) 


00.126 3 


311b 


.111342 


106045 


3317 


fll341 


113093 


3318 


011 346 


102402 


3319 


(■(135? 


011101 


3320 


0M352 


I004H1 


33J1 


011354 


104000 


3322 






3323 


011356 


BJ0277 


3324 


011360 


106122 


3325 


011162 


103103 


3326 


011364 


102402 


3327 


011366 


001401 


3328 


011370 


100001 


3329 


011372 


104000 


3330 






3331 


U11371 


090257 


3332 


H1H76 


106225 


3131 


011400 


103402 


3334 


»Jll402 


102001 


3335 


011404 


100401 


3336 


B1I406 


104000 


3337 






3H8 


011410 


105242 


3339 


011412 


000277 



;»TEST 10 

TST10I 

SCOPE 

HOVB 

»R 

.WORD 

HOV 

Slib 

MOV 

MOV 

I"C 

CLR 

sec 

CI.C 
COMP 
BCC 
BVS 
BMl 
C0MB2I HLT 

AOCB 

BEU 

HLT 

AOCn 

HC5 

B)*E 

ADCB2; HI,T 



CHECK UNIARV BITE OPS USIMG ADDRESS MODES 3 ( « 



•10,««tTST«M 

.** 



PCBS 

• 4,P5 

R5,R0 

R0,R2 

R2 

(R0) 



(R5)» 
C0HB2 
C0MR2 



-(R2) 
.44 



(R5)« 
ADCB2 



f^CC P0RP4 

BVS B0PH4 

BF.O B0PR4 



R0PB4I 


HLT 

sec 






POLB 


(R2)4 




RCS 


P0LB2 




BVS 


B0l,B2 




BFO 


R0LP2 




BPL 


.♦4 


R0LB2; 


Ht.T 
CCC 






ASKB 


(R5)* 




BCS 


ASPB2 




BVC 


ASRB2 




BJI 


,*4 


ASPB2I 


HIT 






IKCB 


-(R21 




sec 





;ReseRVF; a mord 

jRESEPVFU MORD 



•PS POINTS TO EVEN BXTE OF RESERVED hOPD 



fR2 POINTS TO ODD BYTE OF RESERVED WORD 
jPRESET 



;tRtfl)a0«et377,CC»l«Hl 



jERHORl INCORRECT CC'S AS SHOWN ABOVE 



;Erhop: incorrect result as shown above 

} rR»)s0(?l(44t)P*CC3:0000 



•ERROR! INCORRECT CC'S AS SHOWN ABOVE 



;ERR0P1 INCORRECT CC'S AS SHOWN ABOVE 



;FRPOR! INCORRECT CC'S AS SHOWN ABOVE 
.(Rv*) = 14»«0l, CCslBlM 



jFRPORI INCORRECT CC'S AS SHOWN ABOVE 
;(R**) = 14t»«02,CC = BMet'i 
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;FpROPi INCORRECT CC'S AS SHOWN ABOVE 



3340 


B11414 


106222 


3341 


B11416 


103402 


3342 


01I42D 


102401 


3343 


011122 


100001 


3344 


011424 


104000 


3345 






3346 


011426 


000266 


3347 


811430 


106145 


3348 


011432 


103003 


3349 


011434 


103403 


3350 


011436 


001401 


3351 


011440 


100401 


3352 


01144? 


104000 


3353 






3354 


011444 


105122 


3355 


011446 


I01002 


3356 


0114511 


102l'0l 


3157 


B11452 


100001 


3358 


011454 


1 04000 


3359 






3360 


011456 


105645 


3361 


011460 


103402 


3362 


011462 


102401 


3363 


011464 


001401 


3364 


011466 


104000 


3365 






3366 


011470 


105442 


3367 


011472 


103002 


3368 


011474 


102401 


3369 


011476 


100401 


3370 


011500 


104000 


3371 






3372 


011502 


105735 


3373 


011504 


103401 


3374 


011506 


001401 


3375 


011510 


104000 


3376 






3377 


011512 


105722 


3378 


011514 


001401 


3379 


011516 


100401 


3380 


011520 


104000 


3381 






3382 


011532 


000361 


3383 


011534 


000343 


3384 


011526 


103401 


3385 


011530 


100401 


3386 


011533 


104000 


3387 






3388 


011534 


000277 


3389 


011536 


105225 


3390 


0IIS40 


103003 


3391 


011542 


102402 


3392 


011544 


001401 


3393 


011546 


100001 


3394 


011550 


104000 


3 395 









ASKR 


(P2)» 




BCS 


ASBB2« 




BVS 


ASPB2A 




BPL 


.«4 


ASRB2A! 


: H1,T 






♦StElSFV 




ASLB 


-(R5) 




BCC 


ASLB4 




BVS 


ASLH4 




Bru 


ASLB4 




PMI 


.♦4 


ASLB4! 


HI,T 






DFCB 


(R2)« 




BCC 


DECB2 




BVC 


DECB3 




BPL 


.»4 


DECB2I 


HLT 






SBCB 


•(B51 




BCS 


SBCH4 




BVS 


5BCB4 




BEG 


.♦4 


SBCB4I 


HLT 






NFGB 


-(B3) 




BCC 


NFGB4 




BVS 


NEGP4 




BMI 


. + 4 


NE0B4: 


HLT 






TSTB 


(R5)» 




BCS 


TSTB2 




BFU 


.♦4 


TSTR3I 


HLT 






TSTB 


fR2)» 




BEO 


TSTB2A 




B"I 


.♦4 


T5TB3A1 


HLT 
SEC 






SWAB 


-(R2) 




BCS 


SWAB4 




BHl 


. + 4 


SWAB4I 


HLT 

sec 






IKCB 


IH5U 




BCC 


INCP2 




BVS 


1NCB2 




BEO 


IMCB2 




BPL 


.»4 


INCB3I 


HLT 





;Sf.T Z,V 
;rR(1)slU0i4H) ,CCs1U(tl 



;ERR0P! Incorrect ccs as shown above 

;(Rti)=«l774i}1»[t4774) 10PH ] ,CC = O010 



■ERROR! INCORRECT CC'S AS SHOWNABOVE 

r(prt)=0774t»«» CC«K»IH» 



jFRROP! INCORRtCT CC'S AS SHOWN ABOVE 
; tRt»)»lPt4PW.CC3lBHI 



jEpPORl INCORRECT CC'S AS SHOWN ABOVE 
; (Rpt}a]fl04(f(4#CC«01H0 



; (PM) = t«»4»«,CC«lB0H 



t (Rfl]x00td2i41f CCsl^00 



: (PH)EH(4f)(i(11sr(1f1(l4] tZPIl ] fCCa0000 
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319f> 


011552 


D22227 


000601 


3397 


KII556 


0»14ai 




3391 


B11560 


l*)4fl00 




3399 


011562 


079205 




34H.1 


H11564 


0«14l»l 




34»1 


PI 1566 


104000 




34^2 








3<t<3 








34^4 








34J5 


H1157t> 






34*16 


mi57n 


9Dfl«ini 




84f7 


(■11572 


112737 


000011 


34*14 


H1I609 


0«*1402 




34^9 


011602 


f)a,3PlH0 




341U 


01 \ti^4 


P4JIO0*! 




3411 


HI 16516 


►.10703 




34W 


H I 1 6 1 *t 


1627ill 


000004 


341 ) 


m 1614 


0*1501 3 




341 1 


t-1 16 16 


Ml*1100 




341S 


^i 162*1 


P05743 




341* 


1 11622 


01.t81 ) 




3417 


1"I1624 


CI0304 




3<1S 








3419 


.111626 


01" .1257 




347*1 


i:t i6)*i 


01157)3 




34^1 


*M 1632 


041 40! 




3422 


!41 1634 


1 04^0.^ 




34?) 








3471 


;'116 3o 


010261 




3425 


CI 16 4.J 


nj6053 




342t 


■'11642 


103402 




3477 


*'tl644 


1020,11 




3478 


.41 1646 


10040 1 




3129 


"1 165.1 


1 ^4000 




343*1 








3431 


:il 1652 


000757 




3432 


"1 1654 


006234 




3433 


.11 1656 


107001 




34)4 


Wl 1660 


1 1^40] 




3435 


**1 1662 


104000 




34)1, 








34)7 


f!l 166 1 


01)925 1 




34)8 


nl 1666 


006)33 




3439 


m 167m 


103002 




344/ 


H11672 


102(01 




3441 


III 1674 


100101 




3443 


"11676 


104.100 




3441 








3444 


t*I 17*)i) 


000277 




344S 


flll7{)2 


P05)54 




3448 


ai 1704 


103003 




3447 


aii706 


1 020 42 




344B 


CI 171,) 


001401 




3449 


111712 


100001 




345.) 


1>1 1714 


1 04000 




3451 









CMP 
BEO 
HLT 
C^P 
BEO 
HLT 



tP2)t. 
.♦4 



B2.R5 
.♦4 



ICHECK EMD RESULT 



;CHECK REGISTERS 



CHECK U»I4B» KORD OPS USING ADDRESS MODES 3 I S 



;»TEST 11 
TSTll: 



SCOPE 

NOVB 

BR 

.UOPD 

.WORD 

Mnv 

SUB 
CLB 
MOV 
TST 
MOV 
MOV 

CCC 
TSl 
REO 
HIT 

SfC 
POP 
Hfti 
BVC 
BMI 
HI.T 



CCC 
ASK 
BVC 
BMI 
HLT 

CLN 
ASI, 
BCC 
BVS 
PMI 
HUT 

sec 

OFC 
KCC 
BVC 
BEU 
PPL 
HLT 



•ll.aiSTSTNM 
.+6 



PC,R3 

■ 4,P3 

(R3) 

P3,P0 

-(R3) 

R0, (R3) 

R3,P4 



B-(R)) 
R0P5 
R0R5 
.14 



fl(B411 

ASK3 

.«4 



S(R3)» 

ASL) 

ASL3 



P-1P4) 

DECS 

DECS 

DECS 

.44 



; RESERVE 2 WORDS 
;1 FOP THE ADDRESS 
jAND 1 FOR DATA 



JPRESET DATA 

:R0 POINTS TO DATA WORD 



; ( R0) =000000, CC=0 100 



; (R0)s 100000, CCsi 010 



; (P0)al 40000, CC= 1010 



: r R0 > = 1 00000, CCa 1001 



S(P0)=077777, CC=0010 
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3452 


011716 


005453 




NFG 


»-(R3) 


J (R0)=100001 , CC=1001 




345) 


011720 


103002 




BCC 


NFG5 






3454 


01 1722 


102401 




BVS 


NEG5 






3455 


011724 


1004.11 




BMI 


.*4 






3456 


011726 


104000 


KEGS: 


MLT 








3457 
















345« 


01 1730 


000262 




SFV 








3459 


01 1732 


905131 




COM 


»(B4)» 


: IB0J=077776, CCS0001 




3460 


011734 


103001 




BCC 


COM3 






3461 


01 1736 


102001 




BVC 


.14 






3462 
346) 
3164 


011740 


104000 


COM3: 


HLT 








011742 


0052 3 3 




JI»C 


B(P3)* 


; CR0)=077777, CCS0001 




3465 


011744 


103041 




bCC 


INC3 






3466 


011746 


100001 




BPL 


.»4 






3467 


"II75J 


104000 


INC3I 


BLT 








3461 
















3469 


011752 


0055S4 




ADC 


0-(B4) 


: rP0i = iii0000, cc=i0i0 




3470 


011754 


103102 




BCS 


ADC5 






3471 


011756 


102001 




BVC 


ADC5 






3472 


011760 


100401 




RHI 


.♦4 






3473 


01 1762 


104000 


ADC5: 


HLT 








347) 
















3475 


011764 


000757 




CCC 








3476 


P11766 


006134 




POL 


»<R4)» 


;rB0)r000000,CCa01ll 




3477 


011770 


103002 




BCC 


B0L3 






347B 


011772 


102001 




BVC 


ROD 






3479 


011774 


001401 




BEU 


,44 






3480 


011776 


104000 


R0L3I 


HLT 








34B1 
















3482 


01200*) 


005253 




INC 


<i-(R31 


: (R0)=000001 , CC30001 




3463 


012002 


005654 




SBC 


0-(R4) 


; ( R0)=000000, CCa0100 




J4B4 


B12004 


103401 




BCS 


SBC5 






34fl5 


»I2006 


001401 




BEO 


.44 






34«6 


012010 


104000 


SBC5: 


HLT 








3497 






II»..»i 










3484 
3489 


BI2012 




[•TEST 


12 


CHECK UNIART 


BUTE GPS USING ADDRESS MODES 3 fc 5 


3490 


TST121 










J491 


B120I2 


000004 




SCOPE 








3492 


012014 


112737 000012 001202 


MOVB 


•12,»«8TSTNM 






3493 


012022 


000403 




BR 


.410 


;RESERVF 3 WORDS 




3494 


012024 


900000 




.WORD 





;1 FOR EVEN BKTE ADDRESS 




3495 


012026 


000000 




.WORD 





;1 FOR ODD BYTE ADDRESS 




3496 


012030 


000000 




.WORD 





;AND 1 FOR DATA 




3497 


012032 


910702 




MOV 


PC,R2 






3498 


012034 


005742 




TST 


-(R2) 


;BACK 02 UP TO 




3499 


012036 


005742 




TST 


-(P2) 


{DATA WORD 




3500 


01294B 


010700 




MOV 


R2.R0 


:R0 POINTS TO THE DATA WORD 




3501 


012042 


005010 




CLP 


(R0) 


JPRESET DATA 




3502 


012044 


e957»2 




TST 


-(R2) 


;0ACK R2 UP TO 




3503 


012046 


»»57»2 




TST 


-(R2) 


SEVEN BYTE ADDRESS WORD 




3504 


012050 


010022 




MOV 


Be,(R7)» 


iLOAD ADDRESS 




3505 


012052 


095290 




IMC 


pe 


jODD BITE ADDRESS 




3506 


012054 


019022 




MOV 


R0,(R2)4 


;LOAD ODD BYTE ADDRESS 




3507 


012056 


910700 




hOV 


B2,R0 


; RESET R0 
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JSv*-* 


iJijesi 


3i«?a5 


35B<) 


III2H62 


1BS152 


351H 


?12.)6» 


1 n)0;il 


3;i 1 


I112»66 


liia4al 


3S)? 


lM2e>7^ 


in4fi0^i 


3513 


.1121)72 


1.15752 


3M» 


012l'74 


BUMai 


3515 


tM2y7(i 


1»4"»l) 


3S16 


ai2it)n 


I»llvl262 


3S17 


^12l>)2 


136255 


3"il0 


PI12194 


1 P13P02 


351^1 


1-)2IB6 


rJ2iiii 


35?^ 


HI 21 111 


1 .1.14111 


3S?1 


"121 12 


ia4«3.1 


3SJ2 






352) 


"12114 


li»5732 


352) 


■117116 


1.13v'01 


3525 


iil2l2»i 


1 IBMH! 


35?(, 


i-12122 


1 .«4«0M 


3577 






35?il 


U12124 


»»i»241 


35JJ 


H12126 


l.*6H55 


35 3.1 


t.l2l3» 


1 J3W.H 


3531 


.112132 


in2'ia2 


3532 


!■ 1 2 1 ) 4 


H01.1J1 


35H 


0121 )6 


I!1.I1131 


3534 


;-l?|4 1 


1 ^4^.1.1 


3535 






35J6 


^) 1 7 1 4 2 


106)32 


35)7 


1" 1 2 1 4 4 


10)002 


SS)') 


112145 


1.134(11 


)5)) 


•11215.1 


1.1U401 


354^ 


'11215 2 


1C400J 


3541 






3542 


^: 1 2 1 5 1 


1 15552 


354) 


rll 715ft 


1»3401 


3544 


ii1216,i 


1HJI4.11 


3545 


>»I2162 


1.143.1.1 


3546 






3547 


ill 2164 


;»^i^27 7 


3549 


1'12166 


1 .161 35 


354J 


•1217.1 


1.11402 


355k» 


;1 1 2 1 7 2 


1 J2401 


3551 


U12174 


tiieaai 


3552 


T12176 


1 040.)^ 


355) 






3554 


^I22^t; 


?.1?352 


3555 


.11 22^2 


100401 


355l> 


H122S14 


I 34000 


3557 






355H 


1112 206 


1-00261 


355<) 


012210 


105635 


356« 


i'l2212 


103421 


35»5 1 


i.12214 


[101401 


35»,2 


t»r2216 


104006 


3S*>) 









MdV 


P2,P5 








COMB 


B-(R2) 


J(R»)=1774B0, 


.CC«1B01 




ricc 


COMBS 








pm 


. + 4 






C0MB51 


Hl.T 










ISTB 


»-(B2) 


;(P0)sl77400, 


. CCxBlBB 




PFQ 


.»4 








HI T 










stv 










ASRB 


»-(R5) 


J(R»)=177400, 


CCSJ001 




BCC 


»Sf.B5 








HVS 


ASRB5 








h"l 


.^4 






ASRB5; 


Hl.T 










INCB 


e(R2)t 


;(B0)=1774el, 


CCS000 




HCC 


1NCR3 








BPL 


.♦4 






INCB): 


MI.T 
CLC 










HOPH 


B-(R5) 


;(R0)sl774«0, 


CC=01 11 




BCC 


P0RB5 








BVC 


HORBS 








flht 


P0RB5 








BPl, 


.*4 






R0hB5: 


HLT 










A.5LH 


a(Fi2). 


;(P0)=177«Bn, 


CC=1001 




HCC 


AS1,P3 








BVS 


ASLP3 







ADCR 
BCS 



ADCRS 



sec 




P'lLB 


B(fc5l< 


BLO.S 


B0LB3 


BVS 


pnLB3 


BPI 


.14 


HI.T 




SV'f h 


e-(P2) 


HKl 


.♦4 


HLT 




SFC 




SBCB 


fl(P5)» 


BCS 


SBCH) 


BHQ 


.♦4 


Hl.T 





: (R0) = 17740(l, CCS1000 



;(H0)=n740l, CC = 000B 
;BpllliCH IF C (IR E IS SET 



; rhcl)=000777, CC=100B 



: (K0)=00B377, CC=«100 
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3561 


"12220 


105432 






NFGB 


»(R3)» 


;(Rl') = 0»0B01 




3565 


<112222 


105)52 






DECB 


B-(B2) 


r (B0)=000000, CCS0101 




3566 


01222 1 


103001 






BCC 


[1ECH5 






3567 


01J226 


B014O1 






BtQ 


. + 4 






3568 


1-122)0 


10400.1 




DFCB5: 


HLT 








3569 








;:••••' 










3570 
3571 








!«TFST 


13 


CHhCK IJNIARV 


WORD OPS USING AODRtSS MODE 6 CPCl 


3572 


?12232 






TS71 3: 










3573 


H12232 


340004 






SCOPt 








3574 


1'12234 


112737 


0001U3 001202 


MOVh 


• D.mSTSTN" 






3575 


012242 


305027 






CLP 


IPC) 4 


[PRFSFT llATA = 




3576 


H1224I 


000000 




UWM6: 


.WORD 





iPESERVFI) lOH DATA 




3577 


H12246 


010700 






rov 


PC,R0 






357R 


012250 


024011 






CP 


-(P0).-(B01 


;P0 POINTS TO OATA rtOPD 




3577 


012252 


00B277 






•see 








3580 


012254 


P06167 


177764 




POL 


tl'4M6 


7tP0) = 0(i0001,CC = 0000 




3581 


K 1 2 260 


103401 






BCS 


P0L6 






3582 


i)l7262 


103403 






bVS 


R0L6 






3583 


IM2264 


001401 






HfiJ 


POLS 






351)1 


U12766 


100001 






BPL 


.♦4 






3585 


012270 


1 040B0 




R0I.6: 


HLT 








3586 


















3587 


.412272 


005167 


177746 




COM 


IIMM6 


;(R0)=177776, CC=1001 




3588 


H12276 


I .43002 






BCC 


C0B6 






3589 


P123B0 


102401 






BVS 


C0M6 






3590 


X17302 


100401 






BUI 


.♦4 






3591 


tn23B4 


1040B0 




C0M6I 


HLT 








3592 


»,12306 


006367 


177732 




ASR 


0MM6 


; rK.l) = 177777, CC=1010 




3593 


11J312 


103402 






BCS 


ASRB 






3594 


012314 


102001 






BVC 


ASP6 






3595 


■412316 


100401 






BMI 


.44 






3596 


1412320 


1 04000 




ASB6I 


HLT 








359 7 


















3599 


B17322 


000373 






sec 








3599 


012J24 


005167 


177714 




NEG 


UWM6 


; (P0)s000001, CC=0001 




3600 


1)12330 


10300) 






bCC 


KFG6 






3601 


013332 


102402 






BVS 


NEC6 






36B2 


Ht2334 


001401 






BEU 


NEG6 






360! 


013336 


1 00001 






BPL 


.44 






3604 


012340 


104BB0 




NFG6: 


I'LT 








36B5 


















3606 


012342 


^00377 






sec 








3607 


013344 


006067 


177674 




ROB 


IIMM6 


!(B0)=100000, CC«10»1 




3608 


ei235a 


1!)3003 






BCC 


R0R6 






3609 


»12352 


103402 






BVS 


R0R6 






3610 


013354 


001401 






BFQ 


P0R6 






3611 


913356 


1 00401 






B«I 


.44 






3612 


fl3361 


104000 




R0R6: 


HLT 








361 3 


















3614 


BI3362 


P05667 


177656 




SBC 


UWI'6 


:(R")=077777, CCI0010 




3615 


012366 


10)402 






BCS 


SBC6 






3616 


fl2370 


102001 






BVC 


SBC6 






3617 


012372 


100001 






bPL 


.♦4 






3618 


PI3374 


1 J40B0 




SBCB! 


HLT 








3619 



















MKnc.P., .,-FFF..,, «„5, „3 CHECK UNI.Br«ORD OPS USING *"beL JSd"* (5o 
3620 M12176 0«*&742 ci V 

J621 1.124B0 11M267 17764fl ,NC UUM6 • ( R» ) . I BaHBR rr,:!..,! 

3622 B12494 H134B3 BCS IMC6 . ["fl'lHaeBB, CC.lBll 

3623 ffl2406 If2002 bvC INCb 



3624 01211^ gHHttt 



HEli JNC6 



3625 B12412 It)g40l gm ,^ 

3626 (JI2414 J»4t»0? INC6: HI.T ' 

iJii tllVA :ZIV, '""' Jl? "-" .'-,=.4.«««, cc.a.e 

16'!? Ji,':];: ?:t.'5^ '""^ s?,^ .^-i,' ;(r.>m.».«.,, cc..«.. 

3632 »13432 1K21B1 bvs ASL6 

363) 012434 10*491 f,„j ,, 

3634 012436 I ^4»a9 JSl,6l HLI 

Im; .Mj!,', 5'»L'S^ '"*""' ""^ ""•*' ;(P«)«77777, CC.«9U 

36J/ (112444 I '*3w«)2 HCC DEC6 

3638 1^12446 1**2«01 hvC DFC6 

36)9 Ul245tl L'aaol hPI, <4 

364^ >'12452 1^4^rfU DtCk: HLT 

3643 111246.1 10)192 fiCS ADC6 

3644 fl2462 l^2P»t BVC AnC6 

3645 1112464 1.»?101 tjMI ,♦* 
1646 1112166 1^46191' AHCh: HLT 
3617 i-1217.» 1»''»242 ft.V 
3f»S 1112472 ,1^9307 177546 SWAB ll«M6 
36)1) ■12176 1»B19I h"! .♦4 
365i) W12599 1A4'?99 HI,T 

3651 ■'12592 1^22713 99y29lfl CMP l299«rR93 

3652 9125*16 991491 ppy ^,4 

3653 1112519 114^99 HLT 
3654 
3655 
3656 

3657 912512 T5T14[ 

365H (112512 099994 SCOPE 

365'* B12514 112737 eflB914 991292 BOVR » 1 4, »»STST|(« 

3609 1112522 912799 913964 HOV IU6»6,Bn 

3662 oIjsO ^95967 ^9^^^^' "^ f.F*CTOR,B0 ,p« POINTS TO AODBESS OF DATA 

3662 11125 32 H95967 999)26 CLP URM6 -CLFAP DATA 

3663 912536 999277 jcC 

3664 91254J 930244 CLi 

36o5 U12542 195707 999316 TSTR 1IBM6 

3666 912516 19349) BCS TSTRb 

3667 912559 192492 BVS TSTB6 
3669 912552 991991 R^E TSTB6 
3669 1'12554 199991 ppL ,t4 
3679 112556 194909 TSTB6! HUT 

3671 

3672 ^12569 999257 fCC 

3673 912562 195767 D99277 TSTB UBW6.1 ;TFSI OHO BJTF 

3674 »:12566 991401 bEU .44 

3675 912579 194999 HI.T 



[•TEST 14 CHfCK UNIAPV BJTE OPS (FVEN/ODU) USING ADDRESS MODE 6 (PC) 



HAINDEC-ll-nonOC-t FOP 11/6X SERIFS CPU EXERCISFP HACYll 77(1906) 97.FFB.77 19198 PAGE B7 

T14 CHICK UNIAPY BUTE OPS (EVEN/ODD) USING ADDpESS MODE 6 (PC) 

SBCB URM6 ; (P9)399099P» CC«9190 

HCS SMCR6 

BVS SBCR6 

hF.O ,»4 
SRCB6I HLT 

1 S : SEC 

INCB UHM6 ;LOOP UNTIL (R0)=97760e, CCilBll 

tl M J 2 S 

ADCR UBM6.1 (INCH INST INCREMENTS EVEN BITE 

f^P 1* JADCB INCRtMENTS ODD BYTE 

28: HCC INCB6 

IIVS .»4 
INCB6: HLT 

ASLB UBM6 J(P9)»9774|)9, CC = 9111 

RCC ASLB6 

BVC ASLB6 

BNE ASLB6 

HPL .44 
ASLR6! HI,T 

CLV 

ADCB IIBM641 !(K9).19e»99, CCrieiB 

BCS ADCR6 

BVC »r>C'>6 

fl"I .44 
ADCH6: HLT 

SEC 

ROBB UBH641 ;( R9)= 1 40909, CC.1010 

BCS R0RB6 

PVC R0HB6 

BMI .44 
P0RB61 HLT 

COMB UBM6 ;(R9)»140377 CC«1991 

BCC C0MB6 



DOKrCA 


.P11 


97.FER.77 B9:58 


3676 








3677 


912572 


195667 


090206 


3671) 


912570 


1»3493 




3679 


912609 


193491 




36S9 


012692 


991491 




3681 


(312694 


194999 




3692 








36S3 


912606 


090261 




3684 


!)126m 


195267 


B9B259 


36R5 


912614 


199493 




3686 


012616 


195557 


909243 


3697 


912622 


999771 




36SS 


013624 


193901 




3689 


112626 


192401 




3699 


912630 


191999 




3691 








3592 


912632 


196367 


990226 


3693 


m2636 


193093 




3694 


012640 


193992 




3695 


012642 


001901 




3696 


912644 


190901 




3697 


912646 


194909 




3698 








3699 


1)12650 


090243 




3799 


912652 


195567 


090207 


3791 


912656 


193402 




3792 


mJ66() 


192991 




3793 


*12662 


190401 




3794 


1112664 


19 4909 




3795 








3796 


912666 


990261 




3707 


913679 


196967 


009171 


3798 


«I2674 


193403 




3709 


012676 


183901 




3719 


012700 


190401 




3711 


B12702 


194900 




3712 








3713 


01274)4 


105167 


000154 


3714 


912710 


103903 




3715 


012712 


192491 




3716 


B127M 


199401 




3717 


BI2716 


194000 




3718 








3719 


912720 


090262 




3729 


012732 


195467 


900137 


3721 


B12726 


103002 




3722 


B12739 


102491 




3723 


B13732 


190901 




3724 


013734 


104009 




3725 








3726 


012736 


196167 


099123 


3727 


912743 


193492 




3728 


1413744 


192901 




3729 


013746 


190491 




3739 


013759 


104909 




3731 









C0HB6! HLT 



BVS C0MB6 
BMI ,44 



SFV 

NEGB UBM641 ; ( R9 )I040377, CCsBBBl 

BCC NEGB6 

HVS NEGR6 

tlPL .44 

HLT 

ROLB UBM641 f (R9).109777, CC«191B 

BCS R0LB6 

BVC B0LB6 

BMI .44 

HLT 



M«IN0EC-11.00KDC-« POP 11/6X SERIES CPU EXERCISFB HiCYll 27(1(>0») B7-FEB-77 119108 PAGE 88 
00KDCA.P1I e7-FEB-77 fl9l58 T14 CHECK UNHPJ BITE OPS (EVEN/ODD) USING ADDRESS MODE 6 IPC) 



3732 

3733 

3734 

3735 

3736 

3737 

3738 

3739 

3743 

3741 

3742 

3743 

3744 

3745 

3746 

3747 

3748 

374<) 

3751) 

3751 

3752 

3753 

3754 

3755 

3756 

3757 

3758 

3759 

3 76^ 

3161 

3762 

3763 

3764 

3765 

3766 

3767 

3768 

3769 

377a 

3771 

3772 

3773 

3774 

3775 

3776 

3777 

3778 

3779 

378H 

3781 

3782 

3783 

3784 

3785 

3786 

3787 



»12752 
012756 
012760 
012762 
012764 

012766 
B12772 
012774 
012776 
013000 

013H02 
013006 
013010 
013012 
013014 
013016 

013U20 
013024 
(113026 
013030 

01 3032 
013036 
01304^ 
013042 
01 3M44 

013v)46 
013052 
H13054 
013056 

013060 

013062 
el 3061 
01 3066 
01 3070 
013072 
013076 
013102 



013104 
013104 
013112 
013114 



106267 000106 

103002 

102401 

100401 

104000 

105267 009072 

103002 

102401 

001401 

104000 

105167 000057 

103003 

102402 

001401 

100401 

104000 

000367 000040 

103401 

100401 

104000 



106167 
1O3002 
102001 
001401 
1 M4000 

005767 
103402 
102401 
001401 
104000 

000401 

000000 

000004 
01i(702 
062702 
012707 

000000 



000026 



000012 
036574 



012767 000001 166212 

000004 

112737 000015 001202 



ASRB 
BCC 
BVS 
BMI 
ASRB6; HLT 

INCB 
bCC 
BVS 
BEU 
INCB6AI HLT 

DECB 
BCC 
BVS 
BEO 
B"! 
DPCB6A; HLT 

SWAR 
BCS 
BMI 
SUAR6: HLT 

ROLH 
BCC 
BVC 
ilEO 
P0LB6a: HLT 

TST 
BCS 
BVS 
BEQ 
TFST6: HLT 



UBM6! 
RELEl; 



BR 

.IMORD 

SCOPE 

MOV 

ADD 

MOV 

.WORD 



URH6 
ASPB6 
ASRB6 
.♦4 



UBH6 
INCB6A 
INCB6A 
.•4 



UBM6»1 
DECB6A 
DECB6A 
DECB6A 
.«4 



UBH6 

SWAB6 

.•4 



UBH6 

R0LB6A 

R0LB6A 



I1BH6 
TFST6 
TEST6 
.«4 



PC,R2 
112, R2 

•RELOCfPC 



:(R0). 100777, cc»ia0i 



;(R0)sl00400, CCS0101 



; (R01S100000, CCS1001 



; (R0)'000200, CCel000 



;(R0)k000000, CCB0111 



; (P0}s000000, CCS0100 



; RESERVE 4 WORD 

;»ORD RESERVED FOR DATA 



[GO RELOCATE PROGRAM CODE 

SllllUU mil lAST ADDRESS OF CODE TO BE RELOCATED 111UU1111 



013122 112797 000015 001202 



MTFST 15 

TST15; 

MOV 

SCOPE 

MOVB 

.SHTTL 
12222222222222 

PEL2: MOVB 



CHECK U»IAR« UORD OPS USING ADDRESS MODE 7 



•I.STIMFS 
«15,0I8TSTNM 



[DO 1 ITERATION 



START OF SECTION 2 
FIRST ADDRESS TO BE RELOCATED 222222222 
dSTN-I ,B#$TSTNM 



MAIKDEC-11-DOKDC-A POP I1/6X SERIES CPU EXERCISER MACYll 27tl006) 
DOKDCA.Pll 07.FEB.77 09i58 START OF SF-CTIOH 2 



07-FFB-77 10:08 PAGE 89 



3788 


013130 


010700 






3789 


013132 


005740 






3790 


013134 


010037 


001554 




3791 


013140 


010700 






3792 


011142 


162700 


013142 




3793 


013146 


019037 


001550 




3794 


013152 


010737 


001212 




3795 


01)156 


062737 


000026 


001212 


3796 


013164 


013737 


001212 


001210 


3797 


013172 


105737 


001544 




3798 


013176 


001402 






3799 


013200 


000167 


004062 




3800 


013204 


000403 






3801 


913206 


000000 






3802 


013210 


000000 






3803 


913212 


000000 






3804 










3805 


013214 


010700 






3805 


013216 


005740 






3807 


013220 


005740 






3808 


013222 


005040 






3809 


013224 


010002 






3810 


013226 


010240 






3»U 


013230 


005720 






3812 


013232 


005720 






3813 


013234 


010210 






3814 


013236 


010200 






3815 


013240 


000277 






3816 


013242 


000244 






3817 


013244 


005772 


000002 




3818 


013250 


001401 






3819 


013252 


104000 






3820 










3621 


013254 


800277 






3822 


013256 


005*72 


177776 




3823 


013262 


101002 






3824 


013264 


102401 






3825 


013266 


100401 






3826 


013270 


104000 






3827 










3828 


013272 


000277 






3829 


013274 


000241 






3830 


013276 


006172 


000002 




3831 


013302 


103002 






3832 


013304 


102401 






3833 


013306 


100401 






3834 


013310 


104000 






3835 










3836 


013312 


000257 






3837 


013314 


095372 


000002 




3838 


013320 


103402 






3839 


013322 


102401 






3840 


013324 


100401 






3841 


013326 


104000 






3842 










3843 


013330 


000262 







HOV 


PC,P0 


TST 


"(1(0) 


MOV 


R0,8IFRSTAD 


HOV 


PC,R0 


SUB 


l.,R0 


MOV 


R0,«iFACTOR 


MOV 


PC,e>SLPERR 


ADD 


«26,a»$LPERR 


MOV 


8l$LPFRR,e«SI 


TSTB 


BINEXEC 


HEQ 


.•6 


JMP 


PELE2 


BR 


tJW7 


.UORD 





.WORD 





.UOBD 





MOV 


PC,P0 


TST 


-(B0) 


TST 


-CR0) 


CLP 


-(R0) 


MOV 


P0,R2 


HOV 


R2,-(P0) 


TST 


(R0)t 


TST 


(R0)t 


MOV 


P2, (R0) 


MOV 


R2,R0 


sec 




CLi 




TST 


82(2) 


BEU 


.♦4 


HLT 




sec 




SBC 


0-2(2) 


BCC 


SBC 7 


BVS 


SBC7 


BMI 


.♦4 


HLT 




sec 




CLC 




ASL 


82(2) 


BCC 


ASL7 


BVS 


ASL7 


BMI 


,** 


HLT 




CCC 




DEC 


02(2) 


BCS 


DEC7 


BVS 


DEC7 


BMI 


.»4 


HLT 





;GET PC 

;R0 CONTAINS THE ADDRESS OF PFL2 
;SAVE 

;GET CURRENT PC 
JSUHTRACT RELOCATION FACTOR 
;SAVE RELOCATION FACTOR 
;SIT LOOP ADDRESS 
lAD.IUST 
OR 
;BR IF TEST CODE TO BE EXECUTED 



: RESERVE 3 V.ORDS FOR ADDRESSES i, DATA 

;CONT«INS ADDRESS OF lltiMT 

ICONTAINS DATA 

iCONTAINS ADDRESS OF UWH7 



;CLFAR TEST DATA 



;SET UP ADDRESS 

;MOVE RO TO NEXT ADDRESS 



;SET NEXT ADDRESS 

:SET R0 POINTING TO DATA 



; (R0)s000000, CCS0100 



;(R0)S177777, CC=1001 



!(R0)=177776, CCil001 



:(R0)sl77775, CC=1000 



miNDEC-ll-BOItOC-S POP I1/6X SEPICS CPU EXEBCISFB I<»CY1I 27[lPa6) 

DOKncA.PII 97.FE6.77 CI9I5S STAPT OF SECTION 2 
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3»44 P13U2 


B«272 


177776 




ASR 


P-2(2) 


3845 013)36 


133002 






BCC 


ASP7 


3«4t> tl334« 


1H24B1 






PVS 


A5P7 


3«47 »'(3342 


100481 






BMI 


.t4 


3fl48 1113344 


lf)4<>ilB 




ASP7: 


HLT 




3n49 












39Sri »I3)46 


BHa241 






CLC 




3KSI »t33SI« 


i)»0262 






5FV 




3B52 .113352 


(•I>6«72 


177776 




POP 


»-2{2) 


3I<?3 iil)356 


1^1432 






BIOS 


R0P7 


3<15 4 i) 13 36(3 


1(12401 






hVS 


R0R7 


3P55 fi|3362 


ifiBaai 






PPL 


■ + 4 


3=56 313364 


1?4BB3 




P0B7! 


HI T 




3»57 












3K58 1113366 


n»K?62 






5LV 




3'">'> B1337!> 


B35472 


O00OB2 




NEG 


92(2) 


3P6Li 1113374 


HifTIl 






BCC 


NEG7 


)«6I .113376 


1112481 






nvs 


NKG7 


3162 .1131.1'^ 


1^.1401 






BMI 


,t4 


3R63 .113132 


1 5.4113.1 




NRG7I 


Hl,T 




3»64 












3»6S (M34.»4 


«"025(» 






CI.N 




3166 i>13406 


(10*372 


177776 




SMAB 


0-2(2) 


3H67 PI3112 


I'JIBI 






ncs 


SWAB7 


3ft6B PI3114 


l»a401 






RHI 


.«4 


3»69 :»I3416 


1 «4^()0 




Sfc-AB7: 


HLT 




3»7.1 












3«71 al342« 


0,il'?52 






SFV 




1"7? C13422 


(■.•5172 


(100002 




OM 


92(2) 


3»7J PI3126 


1.13V(»2 






BCC 


C007 


i«14 (11343^ 


1112401 






HVS 


C0P7 


3»75 «r3U2 


1»0401 






HMJ 


>.4 


ifJh ^13434 


ItMCi^O 




C0M7I 


HLT 




3«77 












3»7n J13436 


'(•0172 


000002 




S»4H 


P2(2) 


3«7<1 013442 


100401 






pwi 


,.4 


l<-»<> (■13444 


1(14030 






HLT 




3RBI 












ifni 113446 


000277 






sec 




3»«) >113150 


(105572 


177776 




Anc 


9-2(21 


3»«t i>13l54 


11 34-12 






iirs 


Anc7 


3"<15 ."13156 


102401 






HVS 


Anc7 


JPftfe (^1346^1 


looojl 






HPL 


.«4 


3CB7 «13462 


104'^»(1 




AnC7: 


HLT 




3RnR 












I'SO H13164 


^-15272 


000002 




lie 


02(2) 


)"9^ (•1347rf 


102001 






l-VC 


1HC7 


3P91 1-1)472 


100401 






P«I 


..4 


3»92 .113474 


104 0.1 




INC71 


HLT 




)B93 












3P94 .113476 


008257 






CCC 




3«55 :ii35eii 


UI16I72 


177776 




POL 


0-2(2) 


3«46 D13'i«'4 


103002 






BCC 


R0L7 


3097 .•13506 


102001 






hVC 


P0L7 


3»99 lft}-iis> 


0014O1 






BFQ 


..4 


3B9() (113512 


1 ^4000 




K0L7! 


HLT 





I(BO). 177776, CCileei 



:(R01<077777. CCsOBOO 
[BRANCH IF C OR Z IS SET 



;(po)<ioeooi, ccneoi 



;(RO}IU0060(1. CCilBOB 



f(PO)»177177, CC=1»01 



;(POli077776, CCalOOO 



;(PO)=a77777, CCiOBOB 



;(RO) = li)(8000, CC(!1010 



; (PO)=0OB0OO. CCsOlll 



MAINDEC-n-nuKDC-A POP 11/6X SERIFS CPU tXEPCISFP HACY11 27(1006) 07-FEB-77 10:0B PAGE 91 
DQKnCA.PlI 07.FEB.77 09,58 T16 CHECK IIKIAPV BYTE OPS USING A0URES5 "ODE 7 



3»»0 
3901 
3902 
390) 
3904 
3905 
3906 



013514 

013514 0001104 

813516 112737 

013524 ri27a0 



0BB016 
013210 



CHECK UNIARY BYTE OPS USING AODRESS MODE 7 



SCOPE 

MOVP 

HOV 



«16,9«STSTNP 
irm»7,R0 



MJINORC-1 l-nuH)C-» POP 11/6X SEFIFS CPU tXEPCISFR XACYll ?7(1BI)6) BT-fEB-TT IdlUS PAGE 92 
(lOKnCA.PI I ^7.rF.P-77 Bl!58 Tit CHECK UNIAPy RYTE OPS USING ADDPESS HIDE 7 



30.-7 


"! 353^* 


i«A37;i0 


«tlI550 


39^q 


"13531 


t'.lHil.d2 




)'>.?9 


III 3536 


1*1 0fb7 


17745B 


101 J 


**1 3542 


eB572.3 




J"l 1 


1-13544 


kl.1521.3 




3012 


-^13546 


f .1574c 




!0| 3 


v\ 355.1 


iM5i'l.) 




301 1 


i-I 3552 


11 rtV67 


17743il 


3415 








3016 








3*Ji 7 


.>1355t. 


r.*/j7b 3 




301 1 


I 1 356.' 


1 <5672 


.1:*H.«H2 


351 J 


-1 3564 


1..31'^3 




3 0^.» 


.11 3S66 


1124,12 




loji 


' 1 3 5 7 .1 


t .1 1 1 ,1 1 




3«72 


"1 3572 


1 1JI4.11 




3<12 3 


^l 3574 


1 .-4'* .It* 




3021 








3125 


1 13576 


^.'.1777 




3020 


-.1 36a.i 


H'5572 


177776 


l"/? 


. 136l'1 


1.' 3 1.13 




S"?'* 


,1 36^U 


1 /2< 12 




3'12^ 


, 13<,li. 


1 .'1 1b?l 




303" 


; 1 361 2 


1 '^■>,'\ 




30U 


'1 3614 


1 .'l.'kl.* 




3032 








S-^H 


! 1 3b 16 


1»5 172 


1 77776 


3034 


..1 3622 


1 .*1H<12 




3035 


1 1 36 2 4 


1 1 2 4 .1 1 




3'HO 


. 13626 


1 .^.*4wl 




<"fj 


•1 36 I,. 


1 *\^i^^ 




31 3^ 








3^*3^ 


1 1 16 3 2 


/ '.'211 




311 1 


••1 3611 


1 .'6.7 2 


p. 'I. 1.12 


3i>U 


. 1 364.' 


1 '3'J12 




3')»2 


M 3642 


1 ^2'' jl 




314 3 


. 1 364 1 


1 *-*(','! 




3011 


■1 3646 


1 '4i'«'j' 




3015 








3f'4t) 


. 1365.1 


1 .1 5 2 7 3 


1' '■liH'2 


3''17 


■■|365( 


1 13 '^1 2 




301i3 


t'l 3656 


ia2Cl| 




3049 


'■1 366 t 


1 l.*l.*l 




JOS" 


•1 3662 


1 i'll'HH 




3051 








3052 


% 1 3664 


1/5 372 


177776 


3053 


i. 1 367.' 


1 .'3!-.12 




3054 


"1 3672 


1 .* 2 4 ;4 1 




3055 


■13671 


1 ,1.1101 




1050 


. 1 3676 


I M,'.'.i 




3057 








3053 


-1 37f ' 


1 -'6372 


t».'VKV2 


3050 


11 3Ti44 


1 .*3.ni2 




30b? 


rl 37^6 


l--?.<91 




3061 


113 7 1.' 


r'i'l 1:11 




3062 


M37I2 


l-M'M? 





Afir 


B«EACT0R,Pf1 


*'0V 


RH,B2 


MllV 


pv1,llWM7 + 2 


TST 


(Pull 


ri.'C 


IPK) 


TST 


-(Prf) 


CLS 


(Bdl 


1f)V 


hvl, IIW-*?-? 


»2I2) 


pbH.HHWCES THI 


♦ SEC! 


.51. V 


.5nci. 


8212) 


HCC 


frtC67 


ilVS 


5<>CB7 


HEQ 


syCH7 


„-*I 


.♦4 


ni.T 




.sec 




*ncn 


w-2(21 


rtCE 


Anch7 


t'V.5 


AncP7 


f;F{j 


AnCPT 



;wokd following uwm7 contains address 
jok odd kyti- , r» points to data wopd 
;ppf;set data 

n HlfTF, AND -i-ZCl) RC.KERENCLS THE EVEN BYTE, 

;SET C ANn V 



;RtT CONDITION CODES 
; (PM) = l774irtl , Crai^B«0 



h'^I 


.♦1 


HI.T 




CIC 




imcrt 


'•>?[■}) 


bcr 


y'Oi-hJ 


MVC 


f-dPhi 



;Cf<il3 = l7777h 



;CI.EAP CftPPY 
• CKM)=n7777h, 



INCH 


p?(?l 


hCC 


iNCr7 


iiVC 


INC "7 





ntc- 


f?ri) 




hCC 


DtCi'J 




[.'■1 


L.- "^ C P 7 
.♦4 


r'VCM7: 


MLT 






AS! h 


P7C?) 




hCC 


A.^),^^7 




hvC 


Aoi h; 




hHj 


. ♦■» 


A y I, w 7 : 


H[ T 





; (H'J = U!H37S, CCsIkIMI 



; (h(')=vli^0l7S, CCsHltl 



MAIMPEC-I l-DQ^DCH PDP (l^ftK StPlFS CF" EXtfCTSFh MACUt 37(U'nh) n;-F>,H-77 UHviH PAGE 91 

D0KDCA,P1l V17-PEM-77 ;^9:5B Tl h CHtCK UMAl-V RYTfc. OPS USPif. flhUHFSi «ODK 7 

;CI.^AP CAWRY 



3063 








3064 


H 3714 


1*»82 41 




3065 


«I3716 


1/6272 


177776 


3066 


1-13 7 2 2 


ir"3?,12 




3067 


•'13724 


1024,11 




306H 


••1 3726 


100401 




3069 


. 1373^ 


1040V10 




397H 








3071 


;>I3732 


1 05472 


(100102 


3072 


'11 37 36 


10 3 4 2 




30(3 


'1374,1 


1024^1 




3074 


"13742 


»0|401 




3075 


•113741 


1 04000 




3076 








3077 


;M 3746 


C1002b2 




3078 


.■1 375 J 


1 *61 72 


177776 


3079 


11 3751 


103002 




3011^ 


11 1756 


1O2401 




30B1 


H1376J 


1 ii34»l 




3062 


"13762 


1040110 




3091 








30B4 


.1 3761 


105272 


177776 


3085 


11377.1 


105272 


177776 


30B6 


IM3774 


1 »5572 


177776 


3087 


ri4i„i,i 


1 05172 


177776 


OOHB 


ft 4H«4 


001401 




3080 


f'141'06 


1 040^0 




30OH 








309! 








3092 








3993 


lM4vil*T 






3004 


lilKllP 


1?00001 




3095 


H14H12 


1 12737 


000017 P01202 


3096 


Itl4c20 


000277 




3097 


* 141122 


PI 0700 




3098 


r.Mvi24 


103!102 




3040 


kil41*2fe 


102401 




41»KB 


ill 4i*3vl 


Coiofll 




4K01 


C14H32 


1 01POO 




4».)2 








41-^3 


PI4I131 


010002 




41»)4 


1141.36 


000262 




4l'i'S 


h14;m.' 


160002 




4*'k16 


.■14/142 


103102 




41'.17 


u 14114 4 


1112101 




41108 


"14.146 


H01481 




4l»vl9 


01405 1 


1 Ultimo 




4mil 








4K11 


H11H52 


6»1!244 




41-12 


"1 1H54 


I'192a3 




4H1 3 


••I4i'56 


103401 




41'l 1 


l'1406ii 


SOI 431 




4C15 


1114062 


1040*0 




4CI6 








4H1 7 


tl4H64 


|10(1257 




4f 19 


n1 4066 


000272 





C1.C 




A51.li 


'^-H?) 


i-.cr 


A.5fH7 


nvs 


A.51-R7 



sf;v 




HOLP 


W-2(i) 


FCC 


pni u7 


hva 


I'HLRT 


! ■<l 


.♦4 


mLT 




r^cH 


1^-2(21 


If'Ch 


«-? t ?) 


AI'CH 


^■-7(2) 


roMh 


e-212) 


t.FO 


. + * 



t-f CM 7 
^'^ r.h7 



; ( PiO = Hn374, CC=1 if^kUl 



; f HiM=vitun7'., Cr = l0i^l 

; ( fT)=^i^Pl77, CC=l;^t^0 
;ff'i-') = t^t*MtfHdi'*, CCsL«l**W 



f^t^ApY DPS lifiTNC ADTPF.S.S ^OiJE V* 



SCOPE 




MOVB 


» 1 7, WISTSTN 


sec 




Mnv 


PC, Pt» 


nCC 


Moy.i 


bvs 


HOV<» 



SI V 




SHh 


P0,i«2 


liCS 


tUHl- 


HVE 


s'lho 


PE6 


.14 


HI,T 




Cl,2 




"^nv 


I. 2 , P J 


lies 


POVOA 


Hbu 


.14 


HIT 




rrc 




*SFV] 


:Stl 



•RET rOfiDTTlOM COOES 



;P2 = Ri'» 
;SF T V 



;P? = m = ^t)P"t10H# CC = '^M^<fl 



MAINDEC-M-DQKOC-* POP M/6X SEt'IES CPU EXERCTSFH MUCYlt 77(1006) PI7-FFB-77 IPIIH8 PAGE 94 

DOKDCA.PII tf7-FER-77 09i5B Tl7 CHfcCK BINAPY OPS USING ADDRESS MODE 



;PH«R2 

;P0»R?JiR3 

;R3«2»R0 

;R2sR3s2«R0 

;CPP0R: CHLCK add INSTRUCTION 

biT throu<::h r2 and rs and doe:s a 



4019 


ei4ii7.i 


0383^3 


4KJ0 


ei4>»72 


10349) 


4H21 


!!14in4 


1^24U3 


A!l71 


HI 4.176 


i*ai0ini 


4HJ) 


i«14114(l 


lAElHlll 


4024 


i'i4ia2 


ii*4ii«a 


4H?^ 






4^36 


1*141.14 


U1(10142 


4BJJ 


.114106 


D10303 


4K}« 


(*1 411* 


tAb.1303 


4b^29 


1114 113 


8H61.»3 


4H3^ 


JI4114 


37P7m 


4f 11 


(*t 41 16 


»rtl 401 


41»i2 


P1412H 


1 114000 


4mi 






41")4 






4H35 






if it 


!; 1 1 1 2 2 


0051102 


41*37 


K14124 


005502 


4B3'^ 


>il 4126 


000402 


41*34 


11413-1 


0116 3.12 


4P40 


.'14112 


1.10407 


4(*41 


•14134 


010705 


4<«12 


11141 36 


1*^0277 


4l*(3 


»1414.) 


030305 


4^44 


1*11142 


1»3002 


i^fi 


1' 1 11 4 4 


1 02401 


4t^4t> 


I'l 4146 


101 370 


4^47 


»141^* 


1 04000 


4(*4A 


.1 1 4 1 S 2 


1^10205 


4;'4-» 


i*l 4164 


^00257 


4^5^ 


114156 


030305 


4^51 


1 1 4 1 6 ,1 


100401 


4»b2 


HI 1162 


1 04000 


4(1 'iS 






4nS4 


.* 1 416 4 


05002 


4.>55 


in416t> 


.!00277 


4^56 


1^141 7.T 


050002 


4n5' 


1. 1 4 1 7 2 


1030.12 


4l*^« 


C14174 


102401 


4«5i 


H 1 -t 1 7 6 


001001 


4Kb^ 


,'142i»> 


104000 


4fr'fel 






4K62 


1,14202 


010003 


4H03 


■114 2K1 


000277 


4t)64 


tll4 2i*6 


1.00241 


4HbS 


ri 121,1 


t4„00i 


4^bb 


I'l 4212 


103003 


4t'h7 


«1 4214 


1 J2102 


4k*b^ 


t 142IL 


001001 


4Wf.9 


1 1423 1 


1 00001 


4^7^ 


i:l 1222 


104000 


4H71 






41-72 


111221 


01 0001 


41*73 


.114226 


005131 


4(*74 


• 1421.' 


040001 



CMP 




R2.P3 


BCS 




CMPB 


RVS 




CHP0 


11 Nf 




CMP0 


BPL 




.♦4 


:»P0J Hl.T 






NOV 




F0,R2 


MOV 




R2,P3 


Anil 




K3.R3 


A.5t, 




P3 


CMP 




P2,RJ 


BEO 




.♦4 


HI.T 






TBF FOI,LCll.rNG 


SUBTEST SHIFTS A 


PIT TE.5T (PI 


IT) 


USING R? AND P5, 


CLK 




K2 



is: 
45: 



MOV 


RJ,B5 


sec 




Bn 


R2,P5 


BCC 


3$ 


BVS 


3$ 


BMF 


IS 


HLT 




MOV 


P2,P5 


crc 




HIT 


R2.R5 


BMI 


,♦1 


HI T 




CLR 


R? 


sec 




BIS 


H11.R2 


PCC 


BrS0 


BVS 


E. IS0 


Uhl 


.♦4 


Hl.I 




Mnv 


P0,R3 


see 




CL2. 




mc 


H0,K3 


BCC 


BIC0 


BVS 


fiIC0 


f.Nt 


I-IC0 


BPIj 


.♦4 


HLT 




MOV 


h'l.p) 


COM 


R4 



MAIMDFC-! l-ngt'DC-A PHP 11/faX SEPIFS CPU fcxePCISFH MACYII 27(iaw6) v»7-Fe:t*-77 1/IH8 PAGE 95 

DQKHCA.PM >37-FEB-77 i*9iS8 T17 CHECK hl^AhV OPS USlf*G APPipKSS MOPb. « 



4075 


014232 


015101 


4076 


014234 


020001 


4077 


014230 


001401 


4073 


014240 


104O0-) 


4079 






40110 


014247 


010004 


4081 


?14244 


005101 


4062 


014246 


e:10403 


40H3 


014250 


050003 


4084 


P14252 


1 113001 


4095 


014254 


1 110401 


40^6 


ni4356 


1 44000 


4087 


(»14260 


005303 


408« 


014 262 


001401 


4099 


014264 


134000 


4090 


»I436p 


e10304 


4091 


1*14370 


005101 


4092 


1)14272 


000261 


409 3 


1114274 


i;»6»»4 


4091 


014276 


060304 


4095 


014300 


10300) 


4096 


D14302 


103092 


4097 


014304 


C0140I 


40911 


(I14)»6 


100001 


4099 


014)10 


104000 


4ie0 


014312 


010700 


4101 


014)14 


022020 


4102 


014)16 


020007 


4101 


014330 


001401 


4104 


»14322 


104000 


4105 






4106 


014324 


P107B0 


4107 


014)26 


062700 .100010 


4108 


1(143)2 


010002 


4109 


gl43)4 


070700 


4110 


014))6 


B010B2 


4111 


014)40 


020300 


4112 


(114)42 


001401 


4113 


014)44 


104000 


4114 






4115 






4116 






4117 


014)46 




41111 


?14)46 


090004 


41 19 


014350 


112737 000020 


4170 


014356 


000402 


4121 


HI4360 


000000 


4122 


014362 


000000 


412) 


014)64 


01 0704 


4124 


014366 


005744 


4135 


m4370 


005044 


4136 


014372 


010403 


4127 


014374 


005043 


4128 






4129 


014376 


095113 


4130 


01 4403 


095214 



C"P 


R0.P4 


BEU 


.♦4 


HI T 




MOV 


R0.R4 


COM 


PI 


MOV 


B4,P3 


BIS 


Rll , P 3 


IICC 


BIS0A 


B»l 


.♦4 


BIS0A: HLT 




INC 


P3 


BFCJ 


,♦4 


HI.T 




MOV 


P3,F4 


COM 


H 


SFC 




POP 


R4 


ADD 


R3,P4 


BCC 


ADD0 


BVC 


*ri['0 


E1E& 


ADD0 


BPI, 


.•4 


ADD0: HLT 




MOV 


PC,P0 


CMP 


(R0)». 


CMP 


R0.PC 


REU 


.♦4 


HLT 




MOV 


PC,R0 


AOD 


110. R0 


MOV 


R0,B2 


CMP 


PC,R0 


BHf. 


CMP0A 


CMP 


B2,P0 


BFQ 


.•4 


CMPaA: HLT 





;R3=R4=0 

;R3 = n7777 

;SS.T r 

; P4=10»000 

!R3=177777,R4=077777, 



CHtCK BINAPY OPS USING ADORFSS MODE 1 



TST20: 


SCOPE 






MOVB 


l20,aiSTSTNM 




BR 


,♦6 




.WORD 







.WORD 







MOV 


PC,P4 




TST 


-(R4) 




CLR 


-(P4) 




HOV 


R4,R3 




CLR 


-(r3) 




COM 


(P3) 




INC 


IR4) 



;RFSrpi;F TWO MORDS 
•RESt^PVf-'U FOR SOURCE DATA 
sRESEPVEO FOP DESTINATION DATA 



;P4 POINTS TO DESTINATION DATA 
;R3 POINTS TO SOuCE DATA 



;tP3)=l77777 
;(R4)=y»!ti«00t 
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4U1 


( 144«)2 


B'iJH 


4132 


01441)4 


1161)14 


4I3S 


«I141»6 


UBeBJ 


4134 


l>1441i 


1.124111 


4135 


014412 


»i)14»1 


4136 


014414 


1 A4(10^ 


4137 






4138 


ni4416 


B(>e377 


4t3'» 


Bl 442.1 


ll'K2Si1 


4I4>> 


IM4422 


K71314 


4141 


.114424 


l»34») 


4142 


1)14 426 


1B2402 


414! 


!11 413!) 


(14I401 


4I<« 


114 13 2 


t.).11!»l 


4145 


.114 4)1 


1»4t4i1i3 


4146 






4147 


."14136 


tHB277 


4i<e 


.H414.^ 


(!<1«1214 


4149 


"14142 


«.!I3I4 


115^ 


1) 1 4 4 4 4 


1.<3fia2 


4151 


H4 446 


1 424ai 


4152 


flllS.l 


P,1l 131 


4151 


f 1445 2 


1 W4(«(i^ 


4151 






4155 


?T14151 


l..>«277 


4156 


.11 4456 


f..).)245 


4157 


V.'t4461i 


fm 14 


4159 


'"1 4462 


161311 


415<» 


.■1 1461 


1.13132 


4161' 


KI4I66 


1^k21»1 


4161 


.11 117 1 


1-^1401 


4162 


HI 4472 


l.)4.*0." 


4161 






4161 


1114174 


1<15C1 ! 


4165 


01 4*76 


»»*Hl! 


4166 


:>I45«I,1 


1)S«27H 


4167 


fl145t)2 


01 1 )|4 


416ri 


f 1 45.M 


1.>il»IHl 


416<) 


'I14506 


1 ?.^Af^^ 


417? 


..1451i1 


e».))ii 


41 71 


r,145l2 


»n.»26) 


4172 


;.I45|4 


f5l )14 


41 n 


.11 45 I& 


1 o)pe2 


4171 


"1452.' 


1.«24C1 


4175 


C14522 


1 '31^1 


4176 


I-I4524 


l»4f .*." 


4177 






1I7« 


1^14526 


(■41114 


4179 


B1453,' 


i:i)0O7 


41P^ 


"U517 


I.-2H11 


41lil 


nl 45)4 


1t?^4fl1 


4112 


'.11 45 36 


t^A?^A 


4114 J 






4184 


XI 454.1 


imv»762 


41«5 


"11542 


1)21 111 


41 b6 


."14541 


n3«i»* 



SEV 

»nD 

BCC 

BVS 

BED 

UDDlI H1.T 

sec 

CI.N 
CM)' 

PCS 
BVS 
BEO 
nil 
COPII HLT 

.5CC 
CLZ 
BIT 
BCC 
BVS 
BFU 
BITTI: HLT 



(P31.IP41 

»oni 

AODI 



(B3)/ CP4) 
C"P1 
CPl 
CPl 



. + 4 



(k31,(BI) 
UTTI 
BTTTl 
• •4 



sec 

.CLC!C1,2 

COM {R4) 

StIB CP3),rR4) 

bC5 SDBl 

BVS SlJBl 

BF.Q , + 4 

Hl.T 



IR)) 
(R3) 



(R3),(R4) 
. + 4 



CI.PB 

Sk'&B 

SEN 

MOV 

BPI, 

HI,T 

.5tvAB 

♦SfCJSKV 

HIS (R)),fR1) 

bCC tISl 

BVS BISI 

('"I .tl 

HLT 



CR4) 



FIC 


(R3)# (R4) 


BCC 


F-Id 


BVS 


BICl 


b»41 


. + 4 


HLT 




SFV 




C'lt' 


(P1),fR4) 


BCC 


C'4Plll 



;SET V 



;fP3)= 177777, (R4)30H00y*», CC«100e> 



j(P3)«l77777r (H4 ) a0H00kt«r CCKfll01 



;(T<4) = 177777 

;tP3) = 177777, t P4 )sPI0«flfl0, CCrHlHB 



; CR3) = l774v*^' 
; rP3)sHP(*377 



; fFl) = (R4)=B0it377 



;tP*)=«««377, (H4) = 1774H(» 

;Str C i. V 

;fR3)=^>(lfr,377, (R4) = 177777, CCalHfll 



; ( W3) = OPm77, CR4) = n74Htfl, CC = 10**1 



;Se:t V 

:(H'i)si>ii',Vi'iT7 , (P4)-l774e»P, CC»H0R1 
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41B7 


814546 


102402 




41R3 


*1455rf 


B0I40I 




4189 


811552 


lOODOl 




419.1 


J11554 


l.!10,».1 




4191 








4192 


•114556 


0051'13 




419! 


11I4560 


0»026l 




4191 


P14562 


006011 




4195 


1>14561 


011)14 




4196 


1I14560 


005114 




4197 


PI457a 


161111 




4198 


014572 


103002 




4199 


014574 


11)2001 




42.1B 


«14576 


1»010l 




4?.»1 


IM 46(10 


10400.) 




42o2 








42e) 


.Il4e«2 


000277 




42«1 


K1461)4 


161111 




42»>5 


nl46»6 


101402 




42«6 


Ill46lf 


1:)210I 




4J«7 


»I4612 


109001 




42HR 


014614 


104000 




42«9 








421.) 


(114616 


81 HI 4 




4211 


K1462a 


001401 




4212 


H14622 


100401 




4213 


014624 


104000 




4214 








4215 


P14626 


061 114 




4216 


1.146).; 


tO)K0) 




4217 


UI4632 


102002 




4218 


0146)4 


OOIOOI 




4219 


014636 


100001 




4220 


HI 464.1 


JO4O0O 




4221 








4222 


DI4642 


005111 




422) 


«I4644 


011111 




4224 


.114646 


061114 




4225 


fl146S«) 


101402 




4226 


1114652 


102001 




4227 


»14654 


100401 




4224 


014656 


104000 




4329 








4230 


01466') 


062714 


o»eoo2 


4211 


014664 


005714 




4232 


014666 


001401 




4233 


PI467P 


104000 




4234 








4235 








4216 








4237 


014672 






42)8 


014672 


000004 




4239 


014674 


112737 


000021 


424« 


8147112 


000402 




4241 


014704 


pooooo 




4742 


014706 


000000 







BVS 


CPl A 




BPO 


CMP1 A 




BPl 


.♦1 


CMPUi 


BIT 






CLF 


(P31 




EEC 






POR 


IRl) 




MOV 


IR1), (P4 1 




COM 


IP4) 




SOh 


{ P3), f R4 J 




F,CC 


SI'Bl A 




BVC 


SOBl A 




611 


.♦4 


SUB1 A! 


HLT 
6CC 






SUB 


(R3 l,fR4) 




BLOS 


SIIBIB 




BVS 


Sl'BlH 




BPL 


.♦4 


SllBIBl 


HLT 






MOV 


(R)). tB4) 




BEIJ 


M0V1 




PMI 


.^4 


M0V1 : 


HLT 






AOO 


(PI), fPI) 




BCC 


AUDIA 




BVC 


AOOIA 




BME 


APDIA 




BPL 


.♦4 


UDDlAi 


HLT 






COM 


(R3) 




MOV 


(R1)# f R4) 




ADD 


(R3),(R4) 




RCS 


AnOlb 




BVC 


AOOIB 




BMI 


. ^4 


AOOIB: 


HLT 






AOD 


«2,(R4) 




TST 


(R4) 




BEQ 


.•4 




HLT 





•TEST ?1 



; (H3) = «f'H«t^P 

;(r4)=H77777 

; rR1) = i;^0R«t?i,{K4)sl 77777, 



; (P3) = lPv<«wi^, (H4) = ti77777, CCsptHPtP 
;OF''f<CH iF C Op Z IS SET 



; (P^J = li^t*t*0P, (R4) = lH0n0«, CC = 10BP 



;(P3) = 1M0PPIH, (P4)si,mHf*pn, CC»i*ll I 



r (P3)s077777 
; (P4J=v^77777 
!(H3)=077777,{P4)«T77776, CC»1010 



iCHECK FINAL RESULT 



CHfjCK BINHRY BYTE flPS IISIMG R0DRE5S MODE t 



SCOPE 




MOVB 


1?) ,ai«TSTNM 


HR 


.16 


.WORD 





.MORO 
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»243 


ni47i.^ 


e1D7j5 


4J«f 


B14712 


HC5745 


4?45 


"14714 


lia5«45 


4246 


014716 


9I95H2 


4?47 


P1472t» 


((P5P42 


474R 


*I14722 


dl"52.J2 


4749 


K14724 


1(151 12 


435*< 






4251 


IM4726 


»B«277 


4252 


(•147 311 


111215 


4253 


B14732 


1(*3CH5 


4254 


P14734 


i;'24!<4 


4255 


1>14736 


0(114(13 


4256 


l?1474>1 


1(1^0(12 


4257 


I) 1 4 7 4 2 


1H5215 


425t) 


('14744 


001401 


4257 


814740 


1 K4(10O 


426^ 






4761 


(•1475.1 


1116312 


4262 


(M 4752 


1^2376 


426! 


P14754 


icecii 


4264 


(•14 756 


1»5 315 


4265 


H1476H 


1(16P15 


4266 


("14762 


t#.1«l257 


4267 


(114764 


12151 2 


4269 


(•14766 


iei2H("l 


4269 


1)1477(1 


1^(1401 


4773 


Ul 4772 


i»4:'ti.-' 


4771 






4272 


(■14774 


»'»5((33 


4273 


S»1 4776 


0^.1261 


4274 


C150<)i' 


0C6C03 


4275 


P15('H2 


050315 


4276 


!15rm 


.tc.07 7 3 


4277 


(»15^'H6 


131715 


4271 


(^t5mp 


1.'3.<«2 


4279 


("15-(1 2 


H24^1 


42ftv? 


11 Sen 


i«H14,ll 


42>-l 


HI5. 16 


M4ca.i 


42»2 






42«3 


4,15u2.' 


151715 


42hl 


(»t5()22 


1 «3P01 


42«5 


(»15^2* 


1304(11 


42*6 


P15("26 


1 04CO.1 


421)7 






42e'i 


<«15.13.i 


111215 


42"9 


')15a3.! 


1 -!3i'02 


429^ 


(115(13 4 


0!>H((1 


4291 


(!15,)36 


1.I3C01 


4292 


(»15H4ii 


104P0-( 


4293 






4291 


()15l'42 


1361 1 2 


4295 


H15.>41 


121715 


4296 


(»15.146 


P r1 1 4 1 


4297 


015B5 1 


1 ;-4i0i 


4298 









B0» 


PC,R5 




TST 


.(R5) 




CLK 


-(R5) 




M0¥ 


R5,R2 




CLR 


-(R2) 




INC 


P2 




CO^B 


(P2) 




see 






MOVB 


(R2),(R5) 




DCC 


BOVPl 




BVS 


MOVBl 




BFQ 


BOVRl 




hPL 


BOVHl 




I NCR 


(R5) 




BFQ 


.♦4 


MOVBl I 


Ht.T 






ASLB 


(R2) 




BVC 


.-2 




FOBB 


(P2) 




DFCP 


(B5) 




RORB 


(k5) 




CCC 






CIPB 


(R5).(B2) 




B»C 


CMPBl 




B-1 


,♦4 


CXPBl: 


HIT 






CLR 


P3 




EFC 






NOR 


F3 




his 


H3, (R5) 




«SfcCi 


StVlSEN 




BITB 


(R2),(R5) 




BCC 


BITBl 




BVS 


BITBl 




HfcCJ 


.♦4 


BITBt : 


HLT 






BT5B 


(P21.tR5) 




BCC 


hISBl 




B»I 


.«4 


BTSHl: 


HLT 






tllCR 


(P2).fR5) 




Bcr 


BICBl 




BF(j 


bICBl 




BP1. 


.♦4 


BICBl ! 


Hr,i 






cnM(» 


IK2) 




CMPB 


IR2). (R5) 




PFU 


.♦4 




HLT 





lP2 POINTS TO Ono BYTE 
j(P2)=!774B0 



:[P2) = 1774ai3,(R5)s0l3M377,CC = lPKfl! 



;CHECK RFSULT 



;SMIFT (F(2] UNTIL 

•(R2)a1«H«([lM 
*(KS)=0W377 
; (R5)5aPl 13177 



; CR«i) = HCian7, (R2) = lH««fr»0. C:C = 1010 



;P3s!fH0«C 

•StT C, V, S, N 

.(h2) = lHt(t^t>H, (R5) = ll^W177» CCsPllPl 



; (P2) = lOHflyt>, (HS) = lW(ftl77, CC = 10f11 



; (P2) = l«f*WWv*t f H5) = lvlW]77, CC = Pt«l31 



;(P3)=w774m^,(R'i) = lH0l77 



M*INDfC-n-nQKDC-A PDP 1J/6X SERXFS CPU tXEPCTSFp KACY11 77(11^06) rf7-FEB-77 tH:(^H PAT-E 99 
DOKOCA.PII 07-FER-7; ff9;^8 T2I CHtCK PINAPY ftYTE OPS USING ADDRFSfa MODE 1 



;nESt.PVF TWn WORDS FOP DATA 
;SOirhCE DATA 
•riKST DATA 



;H5 POINTS TO UFST ODD BYTt 

;P4 pniHTS TO DFST EVEN BYTE 

;P3 POINTS TO SOURCE ODD ftYTE 

;H2 PniMTS TO SOURCE EVEN BYTE 

;C0MMFNT5 ARK LF AST SIGNIFICANT 4 BITS OF BYTES POINTED TO BY R2,R3 
;R4» AND P5 RESPECTIVFLr ANP THE REMAINING BITS ARE 0'S. 
SFC ;SFT TARRY 

;{R2), (R31» [R4), (R5) 

;«((*10»HPtlMfP»0C'l»H000 

; l(4vf0,0lfe]0r00Hl «nfell0 
; 10t^(A,0l 00f00»1*1010 



4299 


015052 


111512 


4300 


015054 


001002 


4301 


015056 


105712 


4302 


((15060 


B0I401 


4303 


015062 


104000 


4304 






4305 


415064 


000402 


4 306 


015066 


000000 


43u7 


015070 


000000 


4308 


015072 


B10705 


4309 


015074 


B05745 


4310 


015076 


105045 


4311 


»15I0(» 


010504 


4312 


ei5it)2 


105044 


4313 


015104 


010403 


4314 


(115106 


105043 


4315 


015111 


010302 


4316 


015112 


105042 


4317 






4319 






4319 






4320 


0151 14 


000761 


4321 






4322 


ei51l6 


1061 12 


4323 


015120 


111214 


4324 


«)15122 


106112 


4325 


015124 


111213 


4326 


015126 


IB6112 


4327 


015130 


111115 


432(1 


015132 


1061 12 


4329 


015134 


1061 1 3 


4 3 30 


015136 


151215 


4331 


015140 


1 31512 


4332 


015142 


B01426 


4333 


015144 


151 314 


4334 


(•15146 


131413 


4335 


(115150 


("91423 


4336 


015152 


105213 


4337 


B151S4 


171314 


4338 


B15156 


001020 


4339 


415160 


106113 


4340 


B15162 


121315 


4341 


015164 


001015 


4342 


015166 


196212 


4343 


015170 


131214 


4344 


015172 


001412 


4345 


0)5174 


106015 


4346 


015176 


121415 


4347 


015200 


BB10B7 


4348 


015202 


195314 


4349 


<1152M4 


141214 


4350 


B152B6 


801C04 


4351 


B15210 


111314 


4352 


ei5212 


106213 


4353 


B15214 


141315 


4354 


015216 


001401 



HICB 


(H5),(R2) 


BNt 


blCBlA 


TSTB 


(R2) 


BEO 


.♦4 


BICBll: HIT 




hB 


.+6 


.(^ORD 





.WORD 





MOV 


PC,R6 


TST 


-(P5) 


CLRB 


-(R5) 


MOV 


R5,P4 


CLRB 


-(B4) 


MOV 


P4,R3 


CLRB 


-(R3) 


HOV 


R3,P2 


Ct.(,B 


-CR2) 



BOLB 


(R2) 




MOVB 


(R2), 


.(P4) 


ROLB 


(P23 




MOVB 


(R21. 


.(Rl) 


POLB 


IB21 




MOVB 


(B3), 


. fR5) 


ROLB 


CP2) 




ROLB 


IR3) 




BI5B 


(R2), 


1 (R5) 


BITB 


(R5). 


, rP2) 


BEQ 


BIN1 




BISB 


(R3), 


,(R4) 


BITB 


(R4), 


, fR3) 


BFQ 


BINl 




INCH 


(P3) 




CMPB 


CR3)i 


. (B4) 


BNf 


BINl 




ROLB 


(R3) 




CMPB 


(R3), 


> rR5) 


BNE 


BINl 




ASRB 


1R2) 




BITB 


IR21. 


(R4) 


BEO 


BINl 




POFR 


IR5) 




CMPB 


(R4). 


(R5) 


BNE 


BINl 




DECB 


(B4) 




BICB 


IP2), 


(R4) 


BNF 


BINl 




MOVB 


(R31. 


(R4) 


ASRB 


(R3) 




BICB 


(R3). 


(R5 3 


BEO 


.»4 





;10kt0,Hl0(^«01Pl *ll4t 



;10Pt»,01Bl ,ffl\ai,iiflV 
; 10^0,0101 f »1^1 / 1010 



; 1000 
; 1000 



UU0«l^tt^l*101fl 

1010, mm, 1010 



;O100, 1010,01PI1, 1010 
;0100, 10101 01 01 > J010 



;0l 00, 1010,0101 
;01O0, 1010,0101 



0101 

0101 



;0100, 1010,0100.0101 
;0100, 1010, 0000, 0101 

;0100, 1010, 1010,0101 
;0100, 0101, 1010, 0101 

;0100, 0101, 1010,0101 



HMNOEC-I l-DOKDC-i PDP 1 1 /bX SERIES CPU EXEPCTSER 
DOKncS.PII «7-Ft»-77 (191511 131 CHfCK 



mCYU 27(l(l»6) a7-FE»-77 l»l»» PACE IBB 
BIN»Ry "VTE OPS USING ADDRESS "ODE I 



IISS 


^l52;o 


1!I40I>>I 




4156 








4?!' 








4}58 








4)59 


•15222 






41<.i» 


H15222 


0f*»l1l44 




43^1 


K15224 


112737 


iioei)22 anii»2 


41b2 


P15232 


PI27(14 


015«70 


4361 


al5236 


B127i)2 


0151166 


4)64 


"15212 


B637a2 


0111550 


436S 


?I5246 


«>637ai 


00155v» 


4)60 


IJ15252 


0ie4i)5 




4367 


U15251 


012715 


000'/»iAl 


4)6i> 


I»t5261 


P12712 


177777 


4169 


1(15264 


»3flil 




417rf 


(H5266 


0011262 




4171 


I!15i7>» 


H62225 




4372 


H15272 


]43i"^2 




437) 


m5274 


lil21111 




4)74 


Ht5276 


Pdllal 




4375 


k)15 3?11 


1.14[^11^ 




4)76 








4377 


315302 


(1PP262 




4)78 


*»I53*T4 


l>24527 


0.im!Ol 


4 )7') 


P15)1?i 


li13!»92 




4 ))}^ 


(•15)12 


Ii124i11 




4)M1 


415)11 


inaiai 




4)«2 


C»t5)l6 


1«4»11.1 




438) 








4)«4 


11512.1 


054225 




4)B5 


1415322 


1M33»1 




43H6 


tl5324 


l!>il431 




4)07 


1M5326 


l.14ff'0(1 




4)S') 


01533.' 


eie«277 




4)3') 


1115332 


e.i»2»4 




4)y? 


••15)31 


162215 




4)91 


1-15)36 


1113432 




4)92 


I11534-1 


1 «21111 




1)9) 


B15342 


9HH«1 




4)94 


(M5341 


M4;)ii» 




4)95 








4)96 


m5346 


I9»5442 




4)97 


lil535lP 


P.151 15 




H9J 


1115352 


(1J()277 




4)99 


1115351 


l!Ja25<i 




44H0 


^15156 


H42225 




44-1 


1M5J6.1 


1 «11^D) 




tt^2 


1,15362 


li'24a2 




4U J 


i'15 )64 


PHllrfl 




44vi) 


t.l5366 


1»04yl 




4405 


0I537.< 


ia41"^l> 




44.16 








41.-; 


el5372 


P12742 


125252 


44l>'! 


315)76 


f12245 




4*W9 


015 4tl1 


Hl'5W5 




4 41i3 


i>154^2 


0.10262 





CHtCK BINApy WORD OPS USING ADDRESS "ODE 2(4 



SfOPE 




MOVB 


•22,a«STSTNM 


MOV 


IBICB1A»6,R4 


MOV 


»HlCBtA14.R2 


ADD 


0IFACTOR»B2 


ADO 


ISIFACT0R,H4 


MOV 


H1,P5 


MOV 


11, (R5) 


MOV 


•-1,{R2) 


CCC 




SEV 




AOD 


IR2)** CR5) + 


hCC 


A0L2 


BVS 


Arir2 


PFQ 


.♦4 


m.T 




SEV 




C:iP 


-(P5),I1 


HCC 


C«"P2 


hvs 


C"P2 


PMI 


.14 


hLT 




PT5 


-(P2)>(P5)« 


HCC 


PIS2 


B"I 


.<4 


HLT 




sec 




CI Z 




SUH 


(R2)1,-(B5) 


BCS 


SI-1B2 


r.vs 


SU»2 


hFU 


,♦4 


HLT 




NFG 


-(B2) 


COM 


IR5) 


sec 




CI.N 




HIC 


in2)»,(P5)» 


HCC 


HIC2 


HVS 


hrC2 


HFU 


HIC2 


H"l 


.♦4 


HLT 





;StT DESTINATION REGISTER 



;(H2) = 177777, ( HS)*i*a0(»0[1, CC«B101 



;SF,T V 



;(R2)=177777r(R5)=l77777,CC«tff'01 



;(R2)=l77777,(P^)»0i*0«e'R» CC=«l«0 



; CRS) = n7777 



; CR?)=t*»ai»**l» tRS)=l 77776, CCslltfitl 



CdM 
SKV 



IPS)* 



;fHb)=vtS2^25 



MUTNOFC-' 1-nOKDC-* PQP ll/feX SERIFS CPU EXERCTSFP MACVH 77(H««6) W7-FFB-77 1^:H8 P»GE 101 

DQKnc^.PM a7-FEB-77 09:S8 T22 CHt.CR BINARY WOPD OPS USING ADDRESS MODE 2 h 4 





0154^1 


B14245 




t<154i1o 


10)002 




B154111 


1024^1 




015412 


001401 




el5414 


104000 










015416 


000262 




01542.1 


052225 




015422 


1*3002 




1115421 


1SI2401 




H15126 


1 110401 




0154)0 


101000 










ei51)2 


B42745 125252 




015436 


005125 




1"1544« 


024245 




«15142 


001401 




f<15444 


l>1400a 










015446 


005012 




015450 


005122 




015452 


162742 000001 




015456 


103402 




015460 


102401 




015462 


100401 




015464 


104000 




015466 


010702 




015170 


010205 




015472 


124245 




015474 


001401 




015476 


10400.1 




015500 


020237 001554 




015504 


001372 






















815506 






015506 


000004 




015510 


112737 000023 




015516 


000402 




015520 


000000 




015522 


000000 




015524 


01070] 




015526 


005743 
















015530 


010)00 




0I5S]3 


010002 




015534 


•05302 




015516 


(10604 




BIS540 


010605 


4462 


015542 


005745 


446) 






4464 


015544 


114046 


4465 


015546 


020506 


4466 


015550 


001021 



HIT 
BCC 
BlfS 
BFCI 
HLT 

SFV 
BIS 
HCC 
HVS 
BMI 
HLT 

HIC 
COM 
C"P 
HEO 
HLT 

CLR 

COM 

SUB 

BCS 

BVS 

B»I 

HLT 

HOV 

MOV 

CMPB 

REU 

HLT 

C"P 

BNE 



-(R2). 
HnT2 
HITT2 
.♦4 



(R2)1, tR51* 

HIS7A 

bIS2A 

.♦4 



1125252. -(P5 

(P5)1 

-(P2).-(R5) 



IR2) 

(R2) + 

•1,-(P2) 

St1H2A 

S0R2A 

.♦4 



; (R2)=12575 2,(R5)s052525. CC«»1«1 



; 1H2 1=1 25252, <R5)= 177777, CC=1001 



PC,R2 
P7,R5 
-(R2), 
.♦4 



•(R5) 



: (P5)5.152525 
;(R5)=1252b2 



;(H2)=177777 
;(R2)=177776, 



;GET CURRENT PC 
;MOVE TO R5 
I 



COMPAHF ALL PREVIOUS MEMORY ADDRESSES 



jEHHOP! 

;CHtCK FOP LOU LIMIT 



:«TEST 23 
TST23I 



P2,aiFRSTAD 
IS 

CHFCK BINARY BYTE OPS USING ADDRESS MODE 2 t 4 



SCOPE 

MOVP 

HR 

.WORD 

.WORD 

MOV 

TST 



•23,0ISTSTNM 



PC,R3 
-(R3) 



RESERVE TrtO ,iOPOS 
SOURCE DATA 
DESTINATION DATA 



(FIRST CHECK AUTO INCREMENT/DECREMENT 



MOV 
MOV 
DEC 
MOV 
MOV 
TST 

MOVB 

CMP 

BNE 



R3,P0 

R0,R2 

P2 

SP.R4 

SP,R5 

-1R5) 

•(PO).-rSP) 

R5,SP 

bINB 



miNDf:c-ll-[)OKDC-« POP 1I/6X SERIFS CPU EXERCISER 
DOKno.PIl ^7-FtB-77 H9!58 T23 CHECK 



KACVll 27(me6) a7-FEB-77 1B1B8 PUGE IBS 
lINARy RtTE OPS USING ADDRESS MODE 2 >. 4 



4467 


B15552 


»232ap 


44b8 


B15554 


l»PH«17 


4469 


015556 


122H26 


147t^ 


«1556i* 


07^406 


4471 


t*15562 


H»ll?14 


4*7i 


♦'15564 


a?iiiiai 


4471 


;n5566 


«^ien2 


4474 


«1557H 


154641^ 


4475 


K15572 


fl?l«5ff6 


447ft 


ei5b74 


Be\^a7 


4477 


fft5576 


B7H2HC* 


4479 


«1S6H;4 


k»Ml«05 


4179 


#ll56k)2 


14262.) 


44(>(^ 


?I56»4 


P70406 


44bl 


*4]S6id6 


PP1»*02 


44e2 


ei'ibXH 


B7a»aj 


44B1 


P1S612 


si9Ma\ 


44U4 


ni56l4 


194ft (9 11 


44H5 


t4IS616 


0100k)] 


44U6 


»1562<? 


112741 t«O03Pfl 


4487 


1515624 


11 274 J 01*0377 


4469 


l'l563w 


»IH3H4 


44R9 


015632 


112744 P>^0177 


it9-A 


rtl56Jb 


112744 f.t«0(»«0 


4491 


i" 1 5 6 4 2 


!^(*I 4tll 


^o^ 


ril5644 


1 ^4^(dl^ 


449] 






4494 


*I15646 


152324 


4195 


01565^ 


1 fl If) 4 rtl 


4496 


015652 


lH4*t0it 


4497 






4494 


V-t 5654 


172124 


4199 


tM5656 


ll*31r»2 


4'.(rf^ 


P 1 5 6 6 ki 


l'*2*'Hl 


45f 1 


«)I5662 


1 «K><^m 


45t'2 


«llb664 


1 i^4t^HH 


4«;*«3 






45M1 


fr!15666 


3*^65261 


4^,c5 


J 1 5 f. 7 >1 


1 34 H4 


4^kb 


.115672 


l(13M,d2 


45t'7 


;»1i674 


1M24vtl 


45tiB 


i*!5fc76 


(?^1 l^^t 


ist^y 


in57*5l.' 


i^4s?atf 


451^5 






451 I 


iiiSl^Z 


.*.*??44 


A'.l? 


*?t57a4 


144344 


45 1 i 


^I57wb 


;< :» 1 4 1 


4514 


LM 5 7 I ^ 


1W4**^'^ 


4515 






4516 






IS! T 






4519 


.H5712 




451 9 


ni57i? 


0v»i(:i^d4 


452,* 


B15714 


112737 0t*(*P24 


4521 


H15722 


0(»0»rf4 


4527 


PI15724 


0f (ft^Hfl 



CMP 


R?rP0 


B»IF 


BINB 


CMPB 


(R0)+f CSP)* 


C^P 


P4,SP 


BNt. 


bINB 


CMP 


P0,R3 


BNF 


HINB 


BISH 


-(5P)»-(P0) 


CMP 


^5,SP 


hNfc 


BINP 


CMP 


P?,R0 


hNt 


bINR 


nicb 


(SP)+, (R0)+ 


CMP 


K4,SP 


BNt 


BINB 


CMP 


K0,H3 


HFU 


.'^4 


RINBi HLT 




MOV 


P0,P3 


wove 


• 2kit5,-(03) 


MOVH 


•377, -(P3) 


HOV 


H3,R4 


MfJVB 


#177, -(PI) 


MOVP 


t>^,-(B4) 


HKO 


, + 4 


Hl.T 




msB 


(R3)+,tP4)t 


hMl 


, + 4 


HLT 




CMpR 


CH3)*,(R4)> 


BCS 


CMPB2 


PVC 


CMPH2 


bPL 


.♦4 


CMpB2: HI-T 




SKC 




lUTP 


-(B3).-(H4) 


UCC 


hITB2 


HVS 


t*ITH2 


HKU 


.♦4 


hITR2: HT,T 




z\.i 




PlCFl 


-(f3).-rp4) 


PKQ 


.*4 


HI T 





SCOPt 
MOVR 
HP 
,V*OPU 



;(R3}=100377 
; (P4)=07740O 

; (H31=l 00 377, {R4)a0 77777 



(P3).-rp4) ;(R3)=100 377, tR4) =07 7 400 



CHI-CK HINapY WORD 0P5 USING ADDRESS MODES J t 5 



l?4,(8tSTSTNM 

?S 





jRESEPVF SPACF KOH "ATA AND ADDRESSES 
jCO'JTAlNS ADDRESS OF SOURCE DATA 



MAINCKC-I i-ngKDC-A POP 1 1 /bX SKPIFS CPU EXERCISER MACYll 77(1006) H7-FEB-77 10:08 PAGE 103 
DOKnCA.PM ^7-FEB-77 09j58 T74 CHfcCK HlNAPY «^OPD OPS USING ADDPESS MODFS 3 fc S 

jCONTAINS ADDRESS OF DEST DATA 
jCOrJTAINS SOURCE DATA 
■CONTAINS DtST PATA 

•SET SCOPE PTR 

•ADJUST R0 

;P5 POINTS TO DEgT DATA 

;SUB 4 FROM R5 

jR5 POINTS TO ADDRESS OF DEST DATA 

;P4 POINTS TO DEgr DATA 

;R3 POINTS TO SOUPCt DATA 

jP2 POINTS TO ADDRESS OF SOURCE DATA 

;PRKSET SOURCE DATA 

jPRFSFT DEST DATA 



; (F3)K000000, (R4)s 000(^00* CCS0100 



4^21 


ei57J6 


a^»?nn 


45J4 


>»I5731< 


Bnacoc 


4525 


B15732 


41300(4^ 


4526 


i<15734 


mi>7ni 


4527 


(115736 


31 91 Jii 


452" 


kH574vt 


l(24<»4() 


4529 


ltlS742 


nliscds 


45J« 


1M5744 


024545 


45JI 


m5746 


^1BC15 


4532 


(lt575H 


»105O? 


4533 


015752 


»10(1(14 


4534 


C15754 


^^574^1 


45(5 


1*15756 


BlDilKi 


4536 


01576.' 


BlBi442 


4537 


015762 


(*((5C1 3 


4538 


CI576J 


B15H14 


4539 






454H 


m5766 


H»a777 


4541 


1I1577«! 


0(*(1244 


4542 


("15772 


163235 


4543 


015774 


1034(12 


4544 


1115776 


1»24«1 


4545 


(•16PIWH 


e^^^^i 


4646 


0t6klU2 


1(44(10.1 


4547 






4548 


M16('^4 


(452752 10(400(4 


4549 


f>16Kl« 


062755 (4140.4«il 


455H 


(I16>lt4 


163235 


4551 


1416^16 


1<(3002 


4552 


«»16l*2l- 


l(42l"Kl 


4553 


eib»22 


l'<4040t 


4554 


»161'24 


1(44(*:44 


4555 






4556 


ei6e26 


l»a5414 


4557 


I11603» 


1435255 


4558 


1)16.132 


031 401 


4559 


(116^34 


1(44000 


456>< 


nl6h^36 


?23235 


4561 


P16E14H 


1 (42401 


4562 


(416042 


1(44000 


4563 


B16H44 


0<45152 


4564 


ei6.t46 


000257 


4565 


et6(»50 


063255 


4566 


B16>»52 


102001 


4567 


B16054 


100401 


4568 


»16a56 


104000 


4569 


016(16.1 


000261 


4570 


»16(162 


045235 


4571 


£116.164 


103001 


4572 


el6H66 


100401 


4573 


H161'7H 


104(400 


4574 






4575 


i>16.l72 


005155 


4576 


e]6»74 


023235 


4577 


P16V176 


001401 


4578 


016K3.1 


104000 



.*OPD 





.mm 





.WORD 


V' 


HOV 


PCBI 


MOV 


R1#R0 


C"P 


-(P(1).-{R0) 


HOV 


H(1,P5 


C"P 


-(B51,-(R5) 


MOV 


R0,(P5) 


HOV 


1<5,R2 


HOV 


R0,P4 


TST 


• ( Rf. 1 


HOV 


F0,R3 


HOV 


R0,-(R2) 


CI.H 


(P3) 


CLK 


(P4) 


sec 




CI.Z 




Sim 


B(R2)-(,»(P5)* 


BCS 


SUB 3 


hVS 


SIIH3 


(iEu 


.♦4 


HLT 




BIS 


ll«>0000,«-(R2) 


AOO 


»l,a-fR5) 


SOU 


P(B2)»,»(R5)» 


HCC 


S0B3A 


hVC 


srjBlA 


UXI 


.•4 


HLT 




NFG 


(R4) 


BIT 


H-(P2>,«-(B5) 


BE[J 


.♦4 


HLT 




CXP 


B(H2)».»(B5)* 


HVS 


.♦4 


HLT 




COH 


a-(R2) 


CCC 




ADD 


»(B2)».a-(R5) 


BVC 


1DD3 


B"I 


.♦4 


HLT 




SEC 




BIC 


"-(R2).»(R5)* 


BCC 


B1C3 


B"I 


.♦4 


HLT 




COH 


B-IPS) 


C"P 


B(B2)»,»(R5)t 


BEU 


.♦4 


HLT 





;(R3) = tO0(40O 
; (R4)=0OO001 
; (R3) = l 00000, {R4)al00001i 



;(P4)=077777 
;(R31=1O0OO0,(R4)=O77777 



;(R3)=077 7 77, CR4)iloe0OO 



;(R4)=077777 

;( R3 ) =07777 7, (R4) 1077777 
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DQKOC^.PI I 



4S7<» 

45a^ 

4?f 1 

♦?.m 

4^M^ 

4S(<b 
4*^^17 
4«'«f9 
4*S^9 
459rt 
4^91 
4^^2 
4«»9 ^ 
4594 
4'^^5 
4«i9b 
4S97 

45JO 



;«TEST 25 CHECK BINARY BYTE OPS USING ADDRESS MODES 3 fc 5 



46^1 
4f.'^? 
4*.^ } 
4f ..'I 

4t./7 
4bi,-a 
4fa.>9 
4f t / 
4bl I 
46 I ; 
4f<l 1 
161 1 
4ftI5 
it\h 
4fcl / 
4M " 
4f>1 9 
4^?.; 
4f il 
If?? 
4ft^3 
4624 
4ti?'S 
46/h 
1*-77 
4fr7H 

4h)^ 
4f>Jl 
4f>i^ 
4^ 3 ^ 
46 J4 



<i)16102 

Hlbl«4 
11 1 b 1 1 2 
rilblU 

(' 1 b n b 

rlbl2v* 
;Mbl22 
'^ I b 1 ? 4 

I'lb t 26 

l>lbl 32 
rl h 111 
rIbOb 
i 161 4" 
■116 14^ 
P I 6 I 4 1 
fcMbI 46 
.■1615' 
nibI52 

->1bI5'i 
H6|b ' 

^•16162 
.-16164 
(■.1bl7i.' 
Olbl 71 
f 1 b 1 7 6 
el b/*t'' 
ri b i vi 2 
i-,lb?y 1 
i^tbSl/i 
■) 1 b 2 1 ? 
r. I b 2 1 4 
.•1b?l'> 

Plb222 

ribiifa 

►1 1 6 2 J ^1 
'162 J2 
>51b2J4 
««1 b/3b 
PI hM>' 
; Ib*'42 
■'; 1 b 2 4 4 
fc Ib-Jifj 

»Mb252 
I Ibi-SI 
i» 1 o *l 5 1 



H»0Ct04 
112737 

B^H*4Hb 

Hl,i7,).fi 
??li^4l^ 
Cl^-^IH 

S*,»574 ) 
{'1 1*^4 J 

l'1tH*4 3 

W>*57 1^ 
Kl (♦1*4 4 
CM521 1 

nli^t»44 

r^i^2bt 
(512731 
112734 
I 154U 
1 1S131 
li'34k)I 
M4-<B.' 
P?271'S 
p;»l 4;il 
1 M4M0.' 

y34Mi 

153431 
153433 
i)727l*!> 

t^l 4.11 
1 lAA^ifl^ 
14S453 
I4S4S3 
1 314J3 

115133 

irf4t'a.i 

123453 

123453 
»fl4|^l 



000(^25 I4«1202 






SCOPE 

MOVH 

HR 

.WORD 

.WORD 

.WORD 

,wnpD 

,WDPU 

MOV 
C"l' 

f*nv 

MOV 
TST 
MOV 
INC 
MOV 
MOV 
TST 
MCIV 
INC 
MOV 

SKC 

MOV 

MPVH 

MOVB 

MOVP 

PCS 

HLT 

CP 

HLT 

C^'P 
HISH 
BISrt 
C«F 

BKU 
HIT 

nrcp 

bICM 
HITH 

HITH 



f25,l*««TSTHM 
1$ 



PR,P3 
P3#P5 
-(R3J 

R(»,-{R3) 
(R3) 

Rifl»-tR3) 
P1,P4 

H*,~( R41 

IR4) 

RM,-(n4) 



»l77t^Ptl ,0(R4)* 
l?Ht«,a(P4) + 
B-(r4).'»(P3)* 
P-(P4),«(P3I+ 
.♦4 



• but', (R5) 
.♦4 

-(H3)»-(R31 
a(R4)t,a(P31* 
9(P4)*,«rH3)* 
I l^^'^b«l . tR5) 

.♦4 



P-(P4),a-(R3) 

*-(R4>,«-(P3) 

e(K4)*»*(R3W 

HTTH3 

P-(K4)»a(P3)+ 



jPESERVE SPUCE FOR ADDRESS AND DATA 

;CONTAINS ADDRESS OF SOURCE DATA CCVEN BYTE) 

•CONTAINS ADDRESS OF SOURCE DATA (ODD BYTE) 

.CONTAINS AnORESS OF DEST DATA (EVEN BYTE) 

jCCjfJTAINS ADDRESS OF OEST DATA (ODD BYTE) 

-CONTAINS SOURCE DATA 

jCONTAINS DEST DATA 



;P(^ = AnDRl;;SS OF DEST DATA 

•PJ " " 

;P5 " " 

;SUft 7 FROM R3 

;P3 POINTS TO ADDRESS OF DEST DATA 

JODD BYTE 

;EVEN BYTE 

;RHbADDRESS OF SOURCE DATA 

;R4 POINTS TO AHDRESS OF SOURCE DATA 

jOPD RKTE 

jEVFN BYTE 

•SfT CARRY 

jSOUPCE DATAslUPpltH 

jPt-ST DATA = (*l(*(»6P't» 

•EhPOPl HOV DOES AFFECT C »1T IN PSW 
■CHECK DEST DATA 

;fRPOPl INCORRECT RESULT 
;POINT P4 hACK TO FtfEN BYTE 

-DEST DATA=lW6Ptl 
;CHI-Cf RESULT 

-tRHOp! INCORktCl DEST DATA AFTER BISB 



BlTRl: 


Mt.l 






CMPti 


Kh41t,»-(F'3) 




BNE 


CKPbJ 




C>'(>B 


Ci(R4)(,a-(K3) 




ff 


.♦4 
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CKPB3J HI.T 



46J5 


l.l626«i 


\Aii>a^ 






463b 










4f>37 










4638 










4639 


K16262 








4S4^ 


^16262 


i)>»rttiHl 






4641 


.11626) 


112737 


0010.126 


001202 


464^ 


HI6272 


3^a*^2 






46*3 


H16271 


lia^uit^ 






4641 


BI6276 


^^Aat*^^ 






464^ 










4646 


»l6J^i^ 


ri37u2 


00155ii 




4647 


BI63?4 


Olil2l>5 






4648 


0163*6 


P'.*5f 65 


1)16276 




4649 


?16312 


H12762 


000(101 


016771 


46^^ 


»l632f 


»I56365 


016274 


016276 


46;i 


nl6326 


0(16362 


B16274 




4652 


316332 


tf'46 362 


016274 




4653 


t>l6!36 


11>337(« 






4654 


»^:I634^* 


022765 


052525 


016276 


4655 


H16346 


»kll4Hl 






4656 


^1635>4 


l«4fiH'' 






4657 


;?16352 


B127b2 


177777 


016271 


4658 


nl636') 


B46562 


016276 


016774 


4659 


•116366 


1)36265 


016274 


016276 


466.1 


1116374 


fJlMBl 






4661 


n|6376 


ifii^e^ 






4662 


M1640t* 


l)*16 365 


016276 




4663 


O16404 


P26265 


016274 


016276 


4664 


UI6412 


1)0I4>>1 






4665 










4666 


4<164I4 


f>Hlle^ 






4667 


1-16416 


ei'»257 






4668 


W16421 


1(66265 


016274 


016276 


4669 


•416426 


H3H92 






4678 


fct1643.4 


laiiiai 






4671 


C16132 


ixe^iai 






46 7 2 


PUIBI 


ni4»a0 






4673 










4674 


»I6436 


e(l6362 


016274 




4675 


B16442 


166265 


016774 


016376 


4676 


C1645:» 


i>34ei 






4677 


016452 


001401 






4673 


H16454 


104l»0.« 






4679 










46913 


»I6456 


112790 


000377 




46S1 


616462 


010062 


016274 




4682 


016466 


»I2765 


177777 


016276 


4683 


(116474 


166540 


016276 




4684 


W165l»v) 


041401 






♦ 685 


t<16502 


10 4000 






4686 


a165B4 


066265 


016274 


01627b 


4687 


tll65l2 


£06362 


016274 




4688 


DI6516 


005162 


016274 




4689 


016522 


036265 


016274 


01627b 


4690 


31653,1 


0014^1 







•TFST 26 
TST26! 



CHFCK BINARY OPS IISInG AODRFSS MODfc: 6 



SDATA; 
DHATA: 



SCOPE 

MflVR 

HP 

,\*OPn 

HOV 
MOV 
CLP 
MOV 
DIS 
ASL 
A.SL 
BCC 
C"P 

bf-cj 

HIT 
HOV 
PIC 
BIT 
BE(j 
HLT 
ASL 
cup 
HF(j 

HLT 
CCC 
ADD 
HCC 
BVC 
BPL 
HLT 

ASL 

SUB 
BCS 

HLT 

MOVB 

HOV 

MOV 

SUB 

BEO 

HLT 

ADO 

ASL 

COM 

BIT 

BEU 



l?6»»«STSTNW 



;RESEPVt T»0 LOCATIONS 
jPESEPVFD FOP SOURCE nATA 
;RESERVtD tOR DESTINATION DATA 



;Gt.T RELOCATION FACTOR AND USE AS AN 
;1N0EX VALUE TO POINT TO DATA 
;PHFSFT DESTINATION DATA 
;THIS ROUTSINE PUT A 1 BIT INTO EVEHY 

;OTHFP HIT POSITION IN THE DEST. 

jINAIIUN ADDRESS C52525) 



^■FACTUP,P2 

R2.F5 

D0ATA(5) 

«1,SDATA(2) 

SOATA(2),DDATA(5) 

50ATA(2) 

5DATA(2) 

1$ 

152525. ODATAfS) ;CHFCF RESULT 

.*4 

;FRR0P1 INCORRECT RESULT 
|.l,SDATAr21 

DOATA(5),SDATA(2) ;SOURCE DATA=125252 
SDATA(2),nDATA(51 
.♦4 

;fRRORl BIT IVST FAILED 
DDATAfS) !n['ATA = 125252 

SI)ATA(21,nDATA(5) 
.t4 



jERRORJ CMP INST FAILED 



SOATA(2).nOATA(5) 

ADPb 

A0D6 



SnATA(2) !SUArj=52524 

SnATA(21 ,nDATA(51 

SUB6 

.♦4 



•377, PB 
H0,SDATA( 2) 
l-l,D0ATA(5) 
DDATA(5>f R0 
.♦4 

S0»TA(21,0D«TA(5) 
S0ATA(2) 
SDATA(2) 

EOATA(2)rnDATA(5) 
. + 4 



;R0-177777 (MOVb \p EXTENDS SIGN) 



MArwoEC-ll-n&I'DC-A POP I I /6X SERIES CPU EXErCISFF MftCYll 27(lf»tf6) 07-FF:b-77 10106 PAGE lf»6 
DOKDCn.PIl a7-fEB-77 H9l58 T26 CHFCK BJKAhY OPS USING ADDRESS MODE b 



4691 
4692 
469J 
4ft94 
4&95 
4^96 
4ft97 

4699 
47wt^ 
47»?1 
47W2 
47«3 
47.i» 
47v)5 
47.f'6 
47^7 
47vtB 
47-*9 
47M 
4711 
471 2 
471 i 
4714 
47l'S 
47lf. 

471 7 
47lfl 
4719 
47^/ 
47^1 
4722 

472 J 
47? 1 
472S 
4726 
47a; 
47JP 
4729 
473,1 
47J1 
47J2 
473J 
47 J4 
4715 
471t. 
47*7 
47i8 
47iO 
474*^ 
4741 
474J 

47n 

4744 
4745 
4746 



(:i65J2 
(4I6SI4 
»t654i<l 
»16S46 
»lbS5M 
W165S2 
016556 



M4V)0k!l 
0i»5l62 
&767t,5 
HCMidl 

t n4[*iatf 

0762t*^ 

yens? 



Mlfe274 
M16274 



f^lbSbv* 

CI656.* »«i3ai*4 

nib562 1127J7 



0*»0^*27 (i*»l 202 



t"tb57ti 01 17H2 H0l55t^ 



lb574 
K16576 
HlbA«J.? 

.1166^2 
'-»lfe6d4 
■'166rft> 
016614 
"1662? 
»• 1 6 6 ^ ifl 
^1 bfe3b 
!'tbt>44 
ri66l6 

ribt>5 ' 
Ulb65t> 
t^ I b 6 6 . 1 
Mie?b62 
(1 1 b fa 7 V, 
C'Ib672 



P!l rf2a^ 

HI a4kii 
Pvi52m 
fl>)?35 

P"ii261 
et27b2 

n27bJ 

e 1626 1 
e'527b* 
1 1b?b^ 
?*»14i11 
1 ?40t»i» 

1 462hl 

1 ^M«?l^ 
I2bibi 
pi(*l i'')l 

1 .Mki^-) 



125252 
177125 
«!fe73!^ 
125125 
Hlb73n 



01673et 
t»1673>4 
f 10732 
P16732 
BIb73i3 



C1667 » 1*63b5 fMb73l' 

«lb7^2 1 ?b265 Pll b7}0 

«lb7ri H.*14ai 

**167l 2 1 ^4**<),^ 



016732 
016732 



016732 
016732 



y I 6 7 1 4 

I' I h 7 2 2 
1)16721 
w; 1 b 7 2 6 
ri673i^ 
P16732 



1 16561 

k" 1 4-11 

1 ^^i^^^ 
«Ha4^2 



^^1673? »16732 



i:io731 

IM6736 112737 



HLT 

cot* 

CP 
HEU 
HLT 
CMP 
K1IL 



SDATA(2) 

STATAf 2)#DDATA(51 



I77,I»«STSTNM 

, AND DnATAPl4) RFFEJHFNCE EVEN BYTE OF SOURCE 6. DEBT DATA 

AND Dr>ATAR(5) FEFERfNCE ODD BYTF^^ OF SOURCE (, DEST DATA 



;«TEST ?7 

TST27: 

SCOPE 
MOVB 
;NOTE: SDaTRB(2 
;AND SDATABCa), 

MOV 
MOV 
MOV 
INC 

MOV 
SEC 

I^OV 
MOVH 



SDATAr2),R0 
IS 

CHfCK BINARY BYTE OPS USING AODRESS MODE 6 



eiF ACTOR, R2 

R2,P4 

R4,P3 

P3 



;GET INDEX VALUE 

;P2 POR SOUKCI' EVEN BYTE INDEX, P4 FOR 
;DtST ODD BYTF, pi FOR SOUkCE EVEN 
;ANU P5 FOH OEST ODD BYTE 



MOV 
PIS 
BITb 
BFti 
BITR6; HIT 

HICH 
BCS 
HLT 
CMpp 

PEO 
HM 



HICP 
C"PH 

BfQ 
HLT 

hITH 

HIjT 

pp 

.WOFvU 
. WOpD 



■125252. SDBTAB(2) 

»177i25,sr'ATAB(3) 

SDATAB(7),DDATAR(4) 

»I25175,DDATAB(4) 

SDATAfl(2),SDATAHC 3) 

.♦4 



SDATAB(7),DnATAR(fl) 



;SET CARRY 



;SOIIftCE DATA 



;DEST DATA = 177777 



;F.RROP MOV»BIS,Blf ;B1C DO NOT AFFECT 'C' 
SOATAftt 3)rDnATAR(4) 



SDATARt^JtfDATABt^) 
Sr)ATAftC2),D0ATAR[SJ 



I)nfcTAR(5J ,DnATAn(4) 



SDATARi 
DPATAB; 



; ;SFlP TO NEXT TEST 
jPFSFRVFD for SOURCE DATA 
jPESKPVKD FOW DEST DATA 



3H CHECK BINARY WORD OPS USING ADDRfclSS MODE 7 
RJsADPRFSS O). SOURCE PATA, AND P3= AODpFSS OF DEST DATA 



ifl'AVH^'ii) B«l 2«2 



SCOPI- 
*«ovP 



#3v^.9»STSTNM 



MAINDFC-M-nuKDC-A PDP U/bX SERIFS CPU EXERCISER MACY11 27C|v*vt6) 07-FFh-77 lH:t'H PAf^E 107 
DOKDCA.PIl ^7-FE«-7; 09:58 T3B CHFCK BINAwY WOPD OPS USING ADDRESS MODE 7 



47)7 


f^l67)) 


CH040t 






47(11 


;U6746 


000000 






4749 


m675<! 


000000 






475^ 


016752 


00000« 






47^1 


(M6754 


000000 






475! 










475) 


l'.167;6 


010701 






4754 


016760 


024040 






4755 


el6762 


010002 






4756 


1>I6764 


024242 






4757 


B16766 


010012 






4759 


t«l677H 


01020) 






4759 


*'16772 


02404) 






47(,(! 


1116774 


010013 






4761 










4762 


»I6776 


000261 






4763 


t«i7<)a.i 


012777 


100000 


177740 


4764 


I117«H6 


017777 


177734 


1777J4 


4765 


I!17t!l t 


103001 






4766 


11171916 


100401 






4767 


B1702H 


104000 






4769 


i>l7022 


r06377 


177722 




4^b^ 


H17P26 


102001 






477t* 


iinajzi 


001401 






4771 


11170)2 


104000 






4772 










477J 


P17034 


027777 


177706 


177706 


4774 


B17H42 


10)402 






4775 


B17C44 


102401 






4776 


m7a46 


100401 






4777 


I!l7l)5a 


104000 






4779 










4779 


017052 


167777 


177670 


177670 


479.» 


017060 


10300) 






4791 


H17062 


102002 






4792 


PI 706) 


001401 






478) 


»17066 


100401 






4794 


D1707J 


1H4000 






4795 










4796 


017072 


B06277 


177650 




4797 


i)17«76 


067777 


177644 


177644 


4799 


017104 


10300) 






47R9 


017106 


102002 






479a 


017110 


001401 






4791 


017112 


100001 






4792 


017114 


104000 






479) 










479) 


017116 


047777 


177624 


177624 


4795 


017124 


001401 






4796 


017126 


104000 






4797 










4799 


0171)0 


057777 


177612 


177612 


4799 


017136 


100401 






49i»^ 


017140 


104000 






49»)I 










49i)2 


017142 


027777 


177600 


177600 



SB1N7; 


.rtOHD 





DPIN7I 


,^OPD 







,WOPD 







.WORD 





UB7l 


MOV 


PC,P0 




C-f 


-(P0),-(R0) 




MOV 


B0,R2 




C4f 


-(B2).-(R5) 




MOV 


R0,(R2) 




MOV 


K2,P3 




CMF 


-(K0).-(R)) 




MOV 


PM, (R3) 




SEC 






MOV 


1100000, 0SBIN7 




MOV 


«SBIN7,aDBIN7 




BCC 


M0V7 




BMI 


,♦4 


II0V7: 


hl.T 






ASI. 


0DBIN7 




BVC 


.+4 




BFIJ 


.*4 




HLT 






CMP 


«SBIN7,aDRI17 




bCS 


CMP7 




BVS 


CMP7 




BMI 


.♦4 


:MP7i 


HLT 






S"H 


0SBTN7,aDBIN7 




BCC 


SUB7 




BVC 


SIJB7 




BEU 


SUB7 



IPISERVE FOUR WORDS 
[CONTAINS ADDRESS OF SOURCE DATA 
fCONlAINS ADDRESS OF DEST DATA 
iCONTAIMS SOURCE DATA 
[CONTAINS DEST DATA 



ASR 


SS8IN7 




ADD 


0SBIN7, 


,aDRlN7 


BCC 


A0D7 




BVC 


Ann7 




BEU 


ADD7 




BPL 


.♦4 




HLT 






BIC 


BSBI»I7, 


,aDBIN7 


BEO 


.♦4 




HLT 






BIS 


0SPIN7, 


,aDBIN7 


BMI 


.t4 




HLT 







jSOUPCE DATA 5 IUH000 
;Dk.ST DATA » 100P00 



;DEST DATA = PiMtlftMH 



: th2) = 1000«0, (R3)=000C10M 



; (P2) = 100000, tB3)slrf0000 



;(H2)=14a000 

; (R2) = l400fl0, (R3)*»400(^« 



;(R?)sl4(t0U0,(R3)B0000H0 



;(R2)=140000, tR3)=l 40000 



BSHIN7,aDBIN7 
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4803 


<117150 


001401 


^ : 


.^.1 li-.H 


««i« 


017153 


104000 




B.' 


♦ 8^5 






A :■ '': 


^T'. f ^..r-- 


4806 










4807 






■ i'li' 


■ ''^T,'.- '^"■■ 


4808 










48i)9 


017154 








4810 


017154 


900004 


'^,,V: 


1 li;.r«8,!1 


4011 


•17156 


11273,* 


■SH)0**a4* '■ 


!Bml*BSs -.. 


4817 


P17164 


005000 


n/*^ jT r^ ■ 


481) 


017166 


005067 


000fo72 




4814 


017172 


B10707 






481S 


Pni74 


1211707 






41116 


ai7l76 


030707 






4817 


017200 


B60007 






4818 


017202 


105797 






4819 


017201 


095507 






4R70 


017206 


971007 






4871 


■^1721^ 


131907 






41)22 


01721? 


062797 


000000 




4825 


017216 


073797 


001550 




4824 


••17222 


133797 


0O155S1;:- 




4B25 


»'17226 


009210 






4826 










4827 










4828 


fmjn 


163707 


001550 




4829 


017231 


063707 


091550 


' -. *' 


4«i0 


01724/ 


009740 






4831 


017242 


024607 






4»32 


017211 


132607 






4833 


017216 


6.26707 


000012 




4«34 


017752 


166707 


000006 




483'> 


>tl7256 


046707 


000t'02 




4836 


017262 


900401 






4«37 


817261 


0ki0000 






4l')8 


017266 


000004 






4839 


01727^' 


019702 






4S40 


■) 1 7 2 7 2 


062792 


00001? 




4841 


317276 


012707 


0)6574 




4042 


017302 


09000k) 






4R4} 










4814 








? ■■. ■ , i 


4845 










4H46 










41147 










1848 


1)17 304 








4«19 


H17)04 


012767 


000001 


162012 


1150 


017312 


090001 






4851 


1117314 


112737 


0000)2 


001202 


1fl52 










4853 










48S4 










4855 


017322 


1 127)7 


000032 


0'»1202 


4«56 


017330 


0)0700 






4857 


017332 


119574^ 






4858 


017331 


0100)7 


901554 





) r»*««»«VKl»<ni^«.lt.1rpu»-ft«tt«««««ft«l^ir*w*.«».»l»l»tt«ll««1l^****««»l****««** 
I'TESt')! snMK WISCFLLANEOUS. OPEBWIONS IHATOLUNC IHE PC 

j»i;;., ,. PtOTi?*; JIOKK' UfliWESE OPERATIONS ^SHOULD AffECT THE PC 



TST)li ■. r~,i< ■• 
s: [f, •:«5BWii 

:'l 1 i.7«-i ItOVP;! .< 
:■: ': if.]' .CUf ? ; 

CI.B 
HOV 
( , CUPR •■ , 
SV! I- 2 

v^- . -■. *no. , ;'i 
■'.-'•■ i; TSWi 
ADC 
CMP 
BIIB 
ADD 
. "CWP 

. . . Hfll" -.■,/■ , , , -, ; 

;THE next two INSTPUCTIOM CAUSt THE PROGPAM TO, 4)JMP TO THE tINPELOCATED 
[CODE AND TO PETURN ON THE FOLLOUING TNST Cit THE CODE IS RELOCATED) 



»M', 9»«TSTN« 
-H0i;,'.< ; ■•■ , 

1« 

PC, PC 
■■PCi.BC. Vi 
. PC.PC>-") 

•J10..PCI ■■■, . « 

PC;,- -. : 
PC 

(80). PC 
(R0).PC 
• 0,PC 

ftltACTOR, PC : 
■W(F»CTi>P,RC: 



IS: 

PELE2I 



REL22: 



snh 
•A on -J 
NOP 
CMP 
bITB 
I :OMP, . 

Sim > 
mc 

BR 



scope; 

MOV 
ADD 
MOV 
,*(ORU 



91fAC,T»B,BCr 
B«PACTOP,PC 

.(spi.rc 

(SP1+,PC 

ilSiPC ,',■ 
■1«,PC. I'i. 
! S , PC- -. „ . 
.*4 



PC,P2' ■ . ' 

«12#R? 

• RH.OCPC 



r JUMPS, TO UNKfiOCATED CODE 
-RB.TIVRNS, 



jBRANGH.OVEP l»,j, 



,-GO RELOCATE PROCRA" CODE 



;22222Ma2-22S2 l*W AflDPESS OF C01>E, ,Tflii>«i REUfCATED 2222222J222 

; J i.»»»»«)i»«it»#»*«l»» )»»•-•*»•#• •H*»***,*»*^»V«#A*##»»,»»*^»*'l»»»«»»#»» 
!»TEST 12 CHECK. ftINWlfeA»l>Ei , OPS. H^NG A'DtiRESS J*:{I¥;, rv?; ,,, 

J ; »»»#••« •tt*#»ii*»»ii»»»#»»»«»»»»:»*,*»«^«*H;#*«»4i»***»»»»»»»»««*»«»»» 
TST)2s V.i- Vl- 

., MOV. «1,STI»E.5: ;-.!., J!B()',1, iVERATtfl"- 111 

SCOPE i... 

MOVB >32,»1STSTN» t 

■..SRTITL fl.ART: OF .'SFCTrON 3r J, . ,-. ,.,.... 

;3333»a3ia3!)33 F IRST- *D0BhS6. .TO' .ffEuR,fc(,OiC*TEP .i,)i33 3333 ■■■-•, 
PFL3: HOVB «STN-1,»«5TSTNM 

MOV PC,P0 ;GtT PC 

TST .(P0) ;R0 CONTAINS THE ADDRESS OF RED 

HOV P0,atFRSTAD ;SAVE 



BAINPFC.11-00KOC.A PDP 11/6X SEPIFS CPU EXEPCISFR MAC « 1 |. 2,7i(ii;»*»6,), !07-,Fl;B^.77 ^0■!«S P^O_p ,,1 09, ; ,. 
DOKDCA.Pll 07.FEB-77 09J5B START OF SECTION 3 , ,.,.,.;;!,,» ..im- ; 



4«59 


017340 


010709 




4860 


017342 


162700 


017342 


4861 


017346 


910937 


001550 


4862 


017)52 


010737 


Bd212 


4853 


017)56 


062737 


000026 001212 


4864 


017)64 


01)737 


001212 001210 


4865 


017372 


195737 


001544 


4866 


017376 


001403 




4867 


017400 


090167 


002230 il'-.r^'i 


4868 


017404 


012703 


125252 


4869 


017410 


010304 




4870 


917412 


140304 


;; i , :.:'•:,: J- ; 


4871 


017 414 


023794 


125900 


4872 


017420 


001191 


„.; ;;. 


487) 


017422 


104000 




4874 








4875 


017124 


005004 




4876 


017436 


150304 




4877 


017430 


022704 


000252 


4878 


017434 


001401 




4879 


017436 


104090 




4880 








4881 


017440 


110404 




4882 


017443 


022704 


177652 


4«8) 


017446 


001401 




4884 


017450 


104900 




4»85 








4886 


017453 


132704 


177535 


1887 


017456 


001401 




4888 


017160 


104000 




4889 








4890 


017463 


195104 




4891 


017464 


11040^ 




489S 


017466 


022704 


000135 


499) 


017473 


001401 




4894 


017474 


104000 




4895 








4896 


017476 


159304 




4897 


017500 


105301 




4898 


017502 


00)401 




4899 


017504 


194000 




4900 








4901 








4902 








490] 


017506 






4904 


017506 


000004 




490S 


017510 


112737 


000033 001303 


4906 


017516 


000406 




4907 


B17520 


090000 




4908 


017523 


000000 




4909 


017534 


000000 




4919 


017536 


000000 




4911 


017530 


000000 




4912 


017532 


000000 




4913 








4914 


017534 


010700 





MOV 

SUB 
HOV 
MOV 

AOU ^- 
MOV 

..!■.■•; i- ,,-,TBT» J 

nij.-. . ■•■ B<.,u , 
■iifs-,.- -:■. fine, 

MOV 

MOV 
;«,). v„ , B,K«,<: 

CMP 
.» > ■ BFjft, 

HI.T 

CLR 

HISH 

CMP 

HEQ 

Hl.T 

MOVB 
CMP 
PEU 
HLT 

BITB 

BED 

HLT 

COMB 

MOVB 

CMP 

BEO 

HLT 

BISB 
INCB 
BEO 
HLT 

> !••••••••••• 

[•TEST 33 



PC, 8 

• .,P 

R0,B 

PC, a 

1126 
8«SL 
« I Nf., 
:. ♦* 
, HF4.E 
»125 
.P-*.,R 
R3,R 

• 125 
.«4 



.,;,aE.T, iCttWENT R.Ot 
;SIIBTHACT RELQCJAfTION FACTOR 
• FACTOR ;SAVE RE'lOCATIiOJ). FACTOR 
•SLPERR ;SET LOOP ADDRESS 
S<«,I.PERR jAO.lUS.T, 'i^M .;.. ,.,•;! 
PERR,a«SLPADR , . ) 
,»E^. . ;BR IF, , TEST COQfe TO BE EXECUTED 

252, R3 •..,..! iir- 
;R3"B4*il,25252 ,„ , 
, .jR.3«.12^i52,R4^,V2S00» ',,■.,• 
\;.;i ^ JvCHF^CK:, RESULT .... ... 



R3,R4 
•252,84 



R4,R4 
»1776S2,R4 



•177525, R4 
.♦4 



RI,R4 
•125, P4 



P3,R4 

R4 

.♦4 



:R3=125252,R4«0 
;R3=125252,R4=00025 2 
iCBECK RESULT 



•R4S177652 

jCHECK RESULT 



!R4«177525 
,P4«000125 
jCHFCK RESULT 



!H3»1 25252,84=00037 7 



CHECK BIHAPV BJTE OPS USING ADDRESS MODE 7 



! (•••••••••••» 

TST331 

SCOPE 

MOVB 

HP 

SBINB7I ,KORD 
.WORD 
.WORD 
.WORD 

DBINBTJ .WORD 
.WORD 

8INB7I MOV 



•33,8>tTSTNM 
BINB7 



[RESERVE SPACE FOR ADDRESSES t DATA 

[CONTAINS ADDRESS OF SOURCE EVEN BITE 

[CONTAINS ADDRESS OF SOURCE ODD BYTE 

[CONTAINS ADDRESS OF DEST EVEN BITE 

[CONTAINS ADDRESS OF DEST ODD BYTE 

[CONTAINS SOURCE DATA 

[CONTAINS DEST DATA 



M»INOEC-tl-D(lKOC-» POP 11/6X SEFICS CPU EXtPCIStR HACYll 37(l(>il61 a7-rE8-77 IBIBt P»OE 110 
DOKDCt.PII il-Tin.n 119151 Tl] CHECK BINtuy ByTE OPS USING ADDRESS MODE 7 



4911 


■•17536 


074040 






4916 


1117540 


010060 


177772 




«917 


1-I7544 


0100611 


177774 




491) 


917551) 


00S760 


177774 




4919 


"17554 


005740 






492;> 


••17556 


PI 0060 


177770 




4971 


t*17562 


010060 


177772 




49JI 


1117566 


»"5760 


177772 




4921 










4971 


"17572 


0»50»2 






4975 


1)17574 


012701 


000(102 




4976 


1117600 


017704 


177774 




4977 


H17604 


P17705 


177776 




49ja 










4979 










4910 


«il76tk^ 


005020 






4931 


1117612 


005010 






4937 


(117614 


01 3746 


(101550 




493J 


1)17670 


061602 






4934 


917627 


061603 






49J5 


1117624 


061604 






491« 


11762* 


P62605 






4937 










493R 


HI 76 3*1 


I1277J 


177777 


017520 


4919 


i;1763« 


137712 


000177 


017520 


49H) 


11176 41 


001401 






4941 


K17646 


104000 






4947 










4941 


(•17650 


157374 


017520 


017530 


4941 


1)17656 


105771 


017530 




4945 


HI 1662 


001101 






4946 


H7661 


10400? 






4947 










4949 


117666 


105175 


017530 




4949 


IM7677 


005271 


nn530 




4950 


"17676 


177175 


017530 


B17530 


4951 


J17704 


001401 






4952 


i»177e6 


104000 






4953 










4954 


.1177l\3 


147375 


017520 


017530 


49S5 


nl7716 


001401 






4956 


J177211 


104000 






4957 










495B 


•117727 


105071 


017520 




4959 










496« 










4961 


I'|7726 


157473 


017530 


01752" 


4967 


HI77J4 


106174 


017530 




4961 


'4l774fi 


103177 






4964 


017742 


077772 


177400 


B175J0 


4965 


017750 


001401 






4966 


1117752 


104000 






4967 










4969 


017754 


000372 


017520 




4969 


"17760 


11J775 


000300 


017530 


497D 











CMP 
MOV 
MOV 
INC 
TST 
MOV 
MOV 
INC 

CLB 
HOV 
MOV 
MOV 



CLP 
CIR 
HOV 
*[)D 
Ar>D 
ADD 
ADO 

HOVH 
bITB 
HEO 
HUT 

HI5R 
INCH 

BEb 
MLT 

OECB 

INC 

CMPH 

UFO 

HLT 

DICK 

BEO 

HLT 



-(P0).-(ll») 

R0,-6(R0) 

K0,.4CR0] 

-4(1!0) 

-(P0) 

K0,-10(R01 

I10,-6(R0) 

-6(R0) 

P7 

>7,P3 

>-4.R4 



(R0)* 

(P01 

«tFACTOR,-(SP) 

CSP),R2 

(SP),»3 

(SP),R4 

(SP)*,B5 



!P0 • ADDRESS OP DESt DATA 

[LOAD ADORES OF DEST EVEN BYTE DATA 

iLDAD ADDRESS OF DEST ODD BVTE DATA 

;P0aADDRESS OF SOURCE DATA 

ILOAD ADDRESS OF SOURCE EVEN BTTE DATA 

;LOAD ADDRESS OF SOURCE ODD BITE DATA 

|SET INDEX REGISTERS 

;asllINB7(3>|RSBINB7(3) REFERENCE EVEN 6 
.■ODD BYTE SOURCE DATAl •DBIIIB7(«1 tBDBINB7 (5) 

IREFEPENCE DEST KVEN6 ODD BYTE DATA 



.■PRESET SOURCE DATA 
;PPE5EI DEST DATA 
(GET RELOCATION FACTOR 
;A|10 ADO TO INDEX VALUES 



>-l,PSBIN07(3) ISKC DATA > 177400 

)371,ISRINB7t2J ;CHECK THAT EVEN BVTE HAS NOT AFFECTED 

.♦4 iSl MOVB INSTRUCTION 



•SBINH7(3>,aDBINB7(4) 

0nHIN07I41 iCHECK THAI BIS SET ALL BITS 

.•4 



0nBINR7(5) ;nEST DATA > 177400 

f.pmNB7(41 ;DEST DATA » 177401 

• SBIIIB7m,9DBINB7(5) 
.*4 



0ShlNB7(3).0DBINH7(5) 
.14 



CLRP BSnlNRKl) rSI^C DATA ■ 000000 
ITHIS ROUTINE SF TS ALL l«ITS IN THE SOURCE ODD BYTE BY RISING A BIT FROM 
ITHE DEST EVEN PYTt INTO THE SODPCE ODD BYTE 



ttlSP 

ROLP 

HCC 

CP 

HFQ 

HLT 



60B]NB7t4),»SBINB7(3) 

»0BINR7(4) 

liIS7 

1177400, RSBINR7(2) 



[CHECK RESULT 



SWAB BSBINB7{2) ;SKC DATA » 000377 
MOVB I20U,0DRINB7(5) ;nEST DATA » 100000 



MAINDEC-I l-DOKDC-A POP II /6X SERIES CPU EXEPCISFh MACYll 27(1006) 07-FEB-77 10108 PAGE 111 
DOKDCA.PIt 07-FEB-77 09158 T33 CHECK BINAPY BYTE OPS USING ADDRESS MODE 7 



4971 


JI7766 


117573 


017510 


017530 


4972 


017774 


106075 


017510 




4971 


•30000 


101173 






4974 


i200«3 


095773 


017530 




4975 


030006 


0014B1 






4976 


030010 


194000 






4977 










49711 


030013 


013703 


0000B1 




4979 


030016 


01070) 






4910 


070030 


000401 






4911 


930033 


000000 






4993 


030034 


•0573) 






49i3 


•30026 


01«31) 






499 4 


•20010 


005311 






4915 


•20033 


013717 


030160 


000004 


4916 


030040 


061717 


001550 


000004 


4917 


030046 


011737 


000004 


000010 


49aa 











BICB 

POBB 

BCC 

TST 

IIEU 

HLT 

MOV 

MOV 

»P 

.WORD 

TST 

MOV 

INC 

MOV 

ADD 

MOV 



•OBINB7(5),RSBINB7(2) 

|IDBINR7(5) 

BIC7 

•SbINB7(2) 

.*4 



ll,R2 
PC, HI 
.•4 



(RIU 

R1,(R3) 

(RJI 

|l»,«ir.RPVEC 

BIFACTOR.aiEBRVEC 

0IERRVECi9<RESVEC 



;LOAD R3 WITH ODD • 

[RESERVE SPACE FOR A UORD 
[KILL CONTAIN AN ODD ADDRESS 
jSTEP Rl TO POINT TO 0ORD ABOVE 



[AND MAKE ODO 
SET ODD ADDRESS 



t, RESERVED INSTRUCTION 



JTO TRAP TO 11 BELO* 



mlNDEC-1t-D0KDC-» PDP 1I/6X SERIES CPU EXERCISER «»CYI1 27(IM<) a7-rC»-77 IBIM MSE UJ 
DOKDO.PIl a7.FE!>-77 a9<58 t3J CHECK BINHRY BYTE OPS USING ADDRESS MODI 7 



4999 (•2eeS4 (ID«277 



ISCT «LL CC'S 



HAINDEC-1I-00KDC-* PDP 1 1 /6X SERIES CPU EXERCISER MACYlt 27()eia6) «n-FEB-77 ia;«B P»GE 113 
OOKDCl.PIl S7-FEB-77 H9l59 T33 CHECK BINARY BYTE OPS USING ADDRESS MODE 7 



4990 


B20056 


160212 




4991 


O2006B 


104000 




4992 


020062 


060223 




4993 


02006 4 


104000 




4994 


020066 


006342 




4995 


il2007« 


104000 




4996 


020072 


106512 




4997 


020074 


104000 




4998 


020076 


170412 




4999 


030100 


104000 




51I8» 


020102 


042202 




saei 


020104 


104000 




i»»i 


020106 


164202 




5(193 


020110 


104000 




50«4 


020112 


155202 




5BB? 


020114 


104000 




5BB6 


020116 


105532 




5R»7 


020120 


104000 




SUDS 


030122 


163302 




5BD9 


030124 


104090 




sole 


020126 


005733 




5B11 


020130 


194000 




5012 


030133 


106533 




SHI 3 


020134 


104090 




5014 


020136 


170453 




5015 


020140 


104000 




5016 


020142 


117702 


177775 


5017 


020146 


104000 




50U 


030150 


105477 


177773 


5019 


030154 


104099 




5020 


030156 


009406 




S021 








5022 


020160 


063716 


000002 


5023 


030164 


053766 


000017 


5024 


030172 


000003 




5025 








5026 


020174 


012706 


000700 


5027 


020200 


912737 


055064 


5028 


030306 


012737 


054774 


50J9 








5030 








5031 








5032 


030314 






5031 


030214 


000004 




S0)« 


830316 


112737 


000034 


5035 


020234 


010700 




5036 


030226 


062700 


000012 


5037 


030333 


900277 




5038 


030234 


000110 




5039 


020236 


000403 




5040 


020240 


000250 




5041 


020242 


000775 




5042 








5043 


020244 


193003 




5044 


020346 


1 02002 




5045 


030350 


901001 





snb 


R2,(R2) 


HLT 




ADD 


R2,(R2)« 


HLT 




ASU 


-(R2) 


HLI 




MFPn 


(R2) 


HLT 




CLPF 


(K2) 


HLT 




BIC 


(H2U,R2 


HLT 




SUB 


-(R2),R2 


HLT 




BtSB 


R-(1<21»R2 


HLT 




ADCB 


9(R2)» 


HLT 




SUB 


»(R31».R2 


HLT 




TSI 


9(R3). 


HLT 




HFPD 


»(R3)t 


HLT 




CLBD 


a-(R3) 


HLT 




BTTB 


0.*1>R2 


HLT 




NEGB 


».-l 


HLI 




BR 


24 


ADD 


I2,(SP1 


BIS 


«17,2(SP) 


RTI 




MOV 


tnsESTK.SI 


MOV 


•ERPRT,«I 


MOV 


IRESERR.B 



lADJUST RETURN PC 

jSET CONDITION CODES ON RETURN 



I RESET STACK PTR 
•ERPRT,«IERRVEC ;RESET TIME OUT VECTOR 



CHECK JUMP INSTRUCTIONS 



SCOPE 




HOVB 


•34,«t»TSTNM 


NOV 


PCRB 


ADD 


•12. R0 


sec 




JMP 


(R0) 


BR 


.*t 


CLN 




BR 


.-4 


RCC 


JMPl 


BVC 


JXPl 


BNE 


JMPl 



;SET ADDRESS FOR JMP INST 
jSET CC'S 



;JMP INST JUMPS HERE 



MAINDFC-n-OOKDC-J POP 11/6X SERIFS CPU EXERCISEK HACK 1 27CIHB6) 

DOKnO.PlI »7-FtB.77 (19:58 134 CHECK JUMP INSIKUCTIONS 



fn-FEB-77 mme p«ge u* 



5046 


K202S2 


1ili<0»l 


5»47 


<'2»254 


194000 


50)9 






5(»49 


^20256 


005002 


5et5»» 


?2«26(1 


010703 


5H51 


(12t*262 


000401 


5KS2 


1-2^264 


0»000a 


5053 


f<?tl266 


005723 


5»54 


52^27(1 


01011 I 


51)55 


S17i»272 


010300 


5H56 


02^274 


H62713 000022 


5^57 


il7« 3(1-1 


010300 


5»5fl 


i'2(13(>3 


•400133 


Svi9 


"3(»)(14 


000402 


5t*60 


(•2(1306 


005102 


5«6l 


a2*131P 


000775 


5«62 


a3.1312 


005202 


5flfa) 


(12(131 4 


001001 


5(164 


i*?(*3t6 


005720 


5(165 


(12.H2J 


030001 


5(166 


030122 


001 101 


5(167 


.17^324 


1 04 000 


5(169 






5H69 


^20326 


605002 


5(17(1 


.13«33k 


010704 


5(171 


1130132 


(•10400 


5i"72 


H20334 


(100402 


5H7! 


1120336 


005102 


5(17 1 


(^3034" 


00040 3 


5C75 


i:20}42 


032124 


5C76 


-20344 


00572 1 


51177 


-•,?.! 34b 


(; 101 11 


5(17A 


(-20 350 


1-05302 


5«7<) 


020352 


0111003 


5(1 (1^ 


H30354 


022020 


5(19 1 


1120356 


070004 


5(192 


-203611 


(•01401 


5^93 


.120362 


104000 


5119* 






5(195 


•120364 


310703 


5(196 


1130366 


000401 


5«97 


020370 


000000 


5(199 


020373 


005723 


5(199 


020374 


01 431 3 


5(19(1 


020376 


062723 000016 


5(191 


('20402 


010300 


5C92 


02(9404 


000402 


5H9 3 


020406 


005132 


5C94 


!i2041;i 


000101 


5('95 


030412 


000153 


5C96 


•120414 


005302 


51197 


420116 


•10 1003 


5(199 


020420 


005740 


5(199 


020422 


030001 


51 BO 


020424 


00 1 101 


51(11 


r'20126 


1 04000 



HPL 


.♦4 


HLT 




n.R 


R3 


MOV 


PC,R3 


HR 


.«4 


.WORD 





TST 


lR3)-t 


MOV 


P3,IB3) 


MOV 


R3,R0 


ADD 


>2'2, (P31 


MOV 


B3,1.0 


JMP 


»(R3)+ 


PP 


-♦6 


COM 


P2 


HR 


.-4 


INC 


R2 


BNt. 


JMP3 


TST 


(«0)« 


CMP 


R0,P3 


HEU 


.♦4 


HLT 




CLh 


R2 


MPV 


PC,R4 


MOV 


R4,R0 


0R 


IS 


COM 


K2 


(IR 


2S 


CMP 


IR4)+. (R4)+ 


TST 


IR4)» 


JMP 


-CR4) 


IMC 


R2 


RNt 


JMP4 


CMp 


(R0)t, (R01+ 


CMP 


H0,R4 


PFU 


>*4 


HLT 





38! 
4S1 



.WORD 


t^ 


1ST 


(Ri) t 


MOV 


i'3, (K*J 


ADD 


llb»(R3) 


Mnv 


PI.PH 


flR 


3S 


COM 


V2 


PR 


4$ 


,lMp 


ia-(P3i 


I^C 


R? 


hWF 


J MPS 


T5T 


-(P.i) 


CAP 


hVift^i 


htu 


.♦4 


HLT 





;FBB0P1 INCCIBBECT CC'S AFTER JMP 
rSET INDICATOR 



[RESERVE WORD FOB JMP ADDBESS 
[CONTAINS ADDBESS FOB J"P INST 



;(B3) 15 JMP ADDRESS 

[JUMP TO ADDBESS CONTAINED IN R3 

[COMPLEMENT INDICATOR 

[CHECK INDICATOR 

[CHECK AUTO-INC R3 



[St.T TNOICATOR 

[SET UP JMP REGISTER 

[SET OP CHECK REGISTER 

[COMPLEMENT INDICATOR 



;R4=JMP ADDRESS 
[USE P4 AS ADDRESS 
[CHECK INDICATOR 



[CHECK AUTO-DEC R4 



[RESERVE WORD FOR JMP ADDRESS 
[CONTAINS JUMP ADDRESS 



[LOAD CHECK RFGISIER 



[JUMP TO 2S VIA IS ABOVE 
[CHECK INOICATOR 



[CHECK AUTO-DEC R3 
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5102 
5103 
5104 
5105 
5106 
5107 
5108 
5109 
5110 
51 II 
51 12 
51 1 3 
51 14 
5115 
5116 
5117 
5115 
5119 
5120 
5121 
5122 
5123 
5124 
5125 
5126 
5127 
5128 
5129 
5130 
5131 
5132 
5133 
5134 
51 35 
51 36 
5137 
51 38 
51 39 
5140 
5141 
51 12 
5143 
5144 
5145 
5146 
5147 
514B 
5149 
5150 
515) 
5152 
5153 
5154 
5155 
5156 
5157 



0204 30 
030132 
030434 
030436 
020442 
033)44 
020446 

f20450 
620456 
S20464 
020166 
120170 
030472 
020476 
020500 
020502 
030504 



020506 
020506 
030510 
020516 
1320522 
020526 
020530 
020532 
020534 
020536 
020540 
020542 
020546 
020550 
020552 
020554 
020556 
020560 
020562 
020564 
020566 
020572 
030574 
020576 
020600 



»2»603 
020606 
020610 
020614 
020616 
020620 
020634 



000402 
005102 
000402 
000167 
005202 
B01401 
104000 

013767 
063767 
000402 
005102 
000403 
0001 77 

000000 
005202 
001401 

104000 



000004 
113737 
013705 
012702 
060592 
000277 
000242 
004512 
005702 
001017 
033705 
001014 
900414 
900205 
103011 
103410 
001007 
100006 
005002 
013704 
061604 
£30405 
B01765 
104000 



013704 

005000 
012705 
060405 
010502 
812715 
060415 



020466 
1131550 



000030 
000012 



0000 35 
001550 
030554 



001550 



2S: 

3s: 



2S: 

7S: 
3$: 



JMP7 
!!••••••♦ 

[•TEST 35 



INC 

[•Eu 
HT.T 

MOV 

ADL 

Hi! 

COM 

BR 

JMP 

.WORD 

IMC 

HFQ 

HLT 



•1S,7S 

P«FACT0R,7S 

2S 

R2 

35 

B7S 



[COMPLEMENT INDICATOR 



[SET HP JMP ADDRESS 
[ADD RELOCATION FACTOR 
[GO TO JMP 07$ INST 
[COMPLEMENT INDICATOR 
[GO TO CHECK ROUTINE 
[JMP TO 1$ ABOVE VIA 78 
[CONTAINS JMP ADDBESS 
[CHECK INDICATOR 



CHt.CK JSR INSTRUCTIONS 



28: 
38: 



SCOPE 

MOVB 

MOV 

MOV 

AOD 

sec 

CLV 

JSK 

TST 

HNE 

CMP 

RN[ 

BR 

RTS 

PCC 

BVS 

ONE 

BPL 

CLB 

MOV 

ADD 

CMP 

BEa 

HLT 



1t35,0«8TSTNM 
P«FACT0R,P5 
I3S,R7 
P5,P2 



4S 

45 

45 

45 

R3 

>18,R4 

(SP),R4 

R4,P5 

28 



[GET RELOCATION FACTOR 
[FORM OEST ADAS 
[ADO RELOCATION FACTOR 
[PRESET CC'S 

[GO TO 38 VIA R2 

[CHECK INDICATOR 

[R2 SHOnLD=0 

[CHECK THAT RTS RS RESTORED B5 

[00 TO NEXT TEST 
[RETURN FROM SUBROUTINE 
[CHECK THAT JSR DID NOT 

[AFFECT CC'S 

[CLEAR INDICATOR 

[GET UNRELOCATED BETUBN ADDBESS 

[ADD RELOCATION FACTOR (OLD R5 1 

[CHECK THAT OLD R5 WAS PLACED 0" THE 

[STACK, t THAT NEH R5 CONTAINS RETUBN PC 

[EPBOBI ABOVE 



[CHECK JSB INSTRUCTION ADDRESS MODE 3 



JSB3: 



MOV 
CLP 
MOV 
ADD 
MOV 
MOV 
AOD 



0tF ACT0P,R4 

P0 

•1S.B5 

B4,R5 

H5,R2 

•58, IPS) 

P4, (B5) 



[GET BELOCATION FACTOR 
[SET INDICATOR 



[SET UP JSR DEFERRED ADRS 



[(R5)«DEST ADRS 
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5158 


e2U626 


000401 


5151 


42063i) 


000000 


5l6e 


B206I2 


004435 


5161 


H20634 


005200 


5162 


!l2f<6J6 


001013 


5163 


P2l»64U 


000411 


5164 


•120642 


005100 


5165 


1!29644 


»0020» 


5166 


»2»646 


012703 020634 


5167 


I'2a652 


061603 


5168 


»2e654 


020403 


5169 


928656 


001003 


517J 


1)20660 


005722 


5171 


1120662 


020205 


5172 


020664 


001766 


517J 


020666 


104000 


517* 






5175 






5176 


02067;) 


013701 001550 


5177 


020674 


010405 


5178 


020676 


010701 


5179 


02^700 


000401 


5181* 


J20702 


000495 


5181 


020704 


022323 


5182 


020706 


000277 


5I9J 


020710 


004413 


5184 


02071! 


104000 


5185 


020714 


000414 


518* 


020716 


103012 


5197 


020721) 


1 02011 


5198 


320722 


001010 


5189 


020724 


100007 


5I9H 


020726 


012702 B20712 


5191 


020732 


061l>02 


5192 


020734 


020204 


5191 


020736 


001002 


5194 


020740 


045724 


5195 


020742 


000204 


5196 


020744 


104000 


5197 






5198 






5199 


020746 


000401 


52Ud 


020750 


000405 


52>ll 


020752 


B10700 


52>I2 


020754 


B04767 177770 


52113 


020761) 


100407 


S2a4 


020762 


104000 


52«5 


020764 


02202-) 


521)6 


020766 


020016 


571)7 


020770 


001401 


52t>8 


020772 


104000 


52B9 


020774 


00027;) 


5213 


020776 


000207 


5211 






5212 






5213 


021000 


013746 001550 



Itl 

211 

3*1 



BR 

.WORD 

JSR 

INC 

BNE 

BR 

CO" 

BTS 

^•OV 

»DD 

CHP 

HNF 

TST 

cup 

hEO 

HLT 



P4,»(R5)* 

R0 

6> 

JSR 4 

R0 

4 

l3t,R3 

(SP),R3 

R4,R3 

6$ 

(R2)» 

R2,R5 



I RESERVE HORD FOR ADDRESS 
JCONTHINS DEST XDRS FOR JSR 
(JSR TO SI VI> II ABOVE 
ICHECK INDICATOR 



iCOXPLEMENT INDICATOR 

{RETURN FROM SUBROUTINE 

;GET UNRELOCATED RETURN ADDRESS 

;ADn RELOCATION FACTOR (OLD R4> 



JCHECK JSR INST AODRESS "ODE 4 



MOV 

MOV 

MOV 

HB 

BR 

sec 

JSR 

HLT 

BR 

RCC 

BVC 

BNE 

HPL 

MOV 

ADU 

CMP 

BNE 

TST 

BTS 

HLT 



JTEST JSB INST ADDRESS "ODE 6 



0<FACTORiR4 

R4<R5 

PC,P3 

28 

45 

(B31».(R3)t 

R4,-(R3) 



13$. R2 

(SP)#R2 

B2,P4 



JSP6I BR 

111 BR 

211 MOV 

JSR 

BHI 

HLT 

38! CMP 

CMP 

BEO 

HLT 

SEN 

BTS 



JTEST JSR INST ADnpESS "OHE 7 
JSR7: MOV f.lFACTOR,-(SP) 



2S 
31 

PC,R0 
PC, 11 
JSP7 

(R0)t.(R0)4 
B0,(SP1 

.♦4 



SCHECK AUTO-INC R5 
;G0 TO RTS 
;ERBOR ABOVE 



JGO TO 21 

(GO TO NEXT TEST 



jGET UNRELQCATED RETURN ADDRESS 
:ADD RELOCATION FACTOR (OLD B4) 
jCHECK THAT CALCULATED RETURN 
:PC - NEK r4 



;G0 TO NEXT TEST 
;RRROR ON CCS 



tCHECK THAT RETURN ADDRESS IS ON THE 
;STACK 



jGET BEIiOCATinH FACTOR 
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5214 
5215 
5216 
5217 
5218 
5219 
5720 
5221 
5222 
5223 
5224 
5225 
5226 
5227 
5228 
5229 
5230 
5231 
5232 
5231 
5234 
5235 
5216 
5237 
5238 
5239 
5240 
5241 
5242 
5243 
5744 
5245 
5246 
5247 
5248 
5249 
5250 
5251 
5252 
5251 
5254 
5255 
5256 
5257 
5758 
5259 
5260 
5261 
5262 
5263 
5264 
5265 
5266 
5267 
5269 
5269 



t)210»4 
021010 
I"21012 
021016 
021020 
021022 



062716 
000277 
004076 
(J03003 
l»2002 
000402 



02103.) 
921030 
021032 
021040 
021044 
021046 
02 1 05 2 
021054 
021056 
021060 
021064 
021066 
021072 
021076 
021100 
921102 
021104 
<)2 1 1 1 2 
02 1 1 1 4 



021116 012002 



021121 
e2ll24 
021130 
021132 
021136 
021140 
021142 
02 1144 
021146 
021152 
021154 
021156 
021160 



012725 
012715 
010746 
962716 
023626 
001026 
022603 
001024 
032701 
100403 
070204 
B01017 
000404 



021162 052704 
021166 020204 
021170 001012 



021024 
000000 



(^21024 000200 
021026 104000 
021030 



is: 
3S: 
it: 



000004 
112737 
0)2705 
005000 
053740 
011015 
01 1504 
B10746 
062716 
013645 
042710 
052710 
012001 
010H0 
000004 
0127 37 
104000 
000447 



000036 001202 
000022 



000357 
000244 



046720 000020 1011 



046720 
000200 



ADO 


#1$, (SP) 


fCC 




JSB 


B0,B(SP) 


BGT 


3S 


BVC 


3S 


Rf! 


41 


PT5 


Bf 


HLt 





[FOBM AOllRESS OF IS BELOW 
;SFT ALL CCS 
;J5B TO IS 



jPfc.TUPN 
fEBPnpJ ! 



INCOBRFCT CCS 



16 CHECK lOT TRAP (AND BOLH/ASIB) 
THIS TEST CHECKS THAT THE PSrt IS COPBFCT AFTER THE lOT AND THAT THE 
'NEWTSW (FROM IOTVEC + 2) IS CORRECT, 



SCOPE 

MOVH 

BOV 

CLB 

PIS 

HOV 

MOV 

MOV 

ADD 

BOV 

Lie 

BIS 

NOV 

"OV 

lOT 

MOV 

HLI 

BR 

MOV 

MOV 
MOV 
MOV 
ADD 
CMP 
BNE 
CMP 
BNt 
BIT 
HMI 
(■up 
BNE 
BR 



BIS 
CMP 
BNE 



»16,»1STSTN" 

«IOTVFC»2,R5 

P0 

•^P4,-(R0) 

(R01, (P5) 

(»5),R4 

FC,-('iP) 

«18-,,(SP) 

(SP)»,-(R5) 

»PP7«17,(R0) 

4PR5+), (BO) 

(O0)t,R1 

P3,-(l>0) 

«SSCOPE,0<IOTVFC 



(B0)*,B2 

•SSCOPE ,(R5)» 

iPR4, (B5) 

PC,-(SP1 

II0S-., (SP) 

(SP)+, (SP)+ 

99S 

(SH»,P1 

99S 

»nM,R1 

31 

P2,R4 

99S 

4$ 



«PUM,R 

B7,R4 

991 



;SFT PRIOBITK LEVEL 4 IN P5N 
;SET IOTVEC+2 = PSW 
;SAVt IN R4 

SLOAO lOT TRAP l/ECTOB 

;PSWsX XXX X00 101 1X1 000 

;P3 « PSM ABOVE 

!RtSTORE PSK (MOV CHANGED IT) 

.-RESTORE lOT VECTOR 
lERBQB! lOT FAILED TO TRAP 
[GO TO NEXT TEST 

;GET PSW AFTER lOT TRAP 

;NOTEI R0a0 

rRESTORE lOTVEC 

;AND IOTVEC+2 

SFORM PC OF 108 ABOVE 

;CHECK RETURN PC ON STACK 

;CHFCK SAVED PSW 

;BBAUCH TO 38 IF IN USER MODE 

jCHFCK PS» AFTEB lOT 



:SET PBEV USER mqDE 
;CHECK PS" AFTER lOT 



H212rfv* tt»2i7b 



»?l2it2 
'■21204 
1121206 
■>2121i' 
y*21212 
"•21214 
a212l6 



ll«61i»3 
1»1(}«4 

l»2i>a> 

ff('^70fl 
1 ^4«^« 
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577,) 

5271 

5272 

527) 

5274 

5275 

5276 

5777 

5778 

5275 

528.1 

528 I 

5282 

528) 

5284 

5285 

5286 
5287 
5288 
5?9<) 
529.1 
SJIl 
5392 
5291 
529) 
5295 
5296 
5297 
5798 
5299 
5).< 3 
5?.'l 
53''2 
51, J 
5?.>4 



,J7I?2-' MJ77.H tMt134u1 
^'71224 v;1^117 17777b 
r2l23.1 1112716 Hltt7ti.1 



CLP 
SEC 
ROLB 
BVC 

ASl.B 

BCC 

RVC 

BNt 

1ST 

bPM 

HLT 



BIC 
MOV 



99S 
99S 

99S 



»PB7,R4 
R4« 04PSW 
»I1SKSTK,SP 



; ROTATE Rt9 

;1INTII, V SETS (Ra=2B 



;SHIFT SHOULD SET CARRY 



;ERKORI ROL/ASL FAILED TO SI^T 
;CC'S PROPERLY (IF P2«H) OR IN. 
iCOPRFCT PS* AFTER lOT (IF RJ NOT «) 

jRESrORE PSW 

: RESTORE STACK PTR 



►■21231 

«'21211 r-1yi«^4 

-•21236 112737 



S'lEST 
TST37! 



CHFCK EMT TRAP SEQUFNCE 



51i 5 
5 3i<6 
51.17 
5<<,8 
53.19 
5' 1.1 
531 1 
5312 
531 1 
531 1 
5315 
5316 
5317 
5318 
5319 
517.1 
5121 
5U2 
5123 
5 J2l 
5325 



c21 241 
t'21252 
1-2 126.1 
1.71262 
I 71261 
.17127.1 
"21271 
I'21?76 
<.213H1 
r?l 3«6 
n21 31H 
"21 117 
,12 1 114 
i"2l 316 
•121 32» 
"21 122 
•21 524 
:i/l 326 
-21 33i1 
1121332 
"•71334 
.'21 3 36 
.121 34^ 
l'71 142 
;'71344 
1-21346 
121 35W 
A21 352 
"21154 
VI21 356 

.•21 362 



917737 
»12737 
".•5^«.1 
^1"746 
Ii6271r. 
1112637 
1 v1»'?b2 
"13737 
,1111265 
li1411*1.i 
(H'1433 
f ,101101 
1 12112' 
1. •5 1^.1 
1 ^5 5i,i 
1 ^6".i:1 
1.12.123 
1 li0«122 
PJ<1257 
1 «540.1 
1112"17 
1 1301116 
;i"3742 
1100761 
1 "5 30.1 
102012 
100411 
000742 
105700 
103006 
1 07005 
1 00004 



000137 001702 



047160 00002" 
000340 000022 



"0003" 
(,0003.1 



17777b 000032 



SCOPE 

MOVH 

.EtJlllV 

MOV 

inv 

TLP 

MOV 

Al)U 



lOT 

use 

IPR 

P0 

PC, 

IF.U 

(.5r 



aiSTSTNM 

HLT 
PB0R,fl«IOTVEC 
7,a«TUTVECt2 

-(SPl 

T I - . , ( SP ) 

ILUIFITVEC 



JRFDEFINE HLT CALL 
; SETUP VECTOR 



BKPS*. 0«E11TVEC*2 



ViF.Q 


E M n c 


H[,T 




KVC 


B "^ T 1 b 


COMp 


h^ 


AHCB 


p^. 


ROCfl 


Pli 


VVC 


E M T t h 


bPL 


I-.MTIB 


ccc 




NKf^t* 


BV1 


hVC 


fMTItt 


bPl. 


t WTIB 


CLV 




SFC 




DKCB 


en 


bVC 


fMTib 


^•*1 


fcMTlB 


CLV 




INCP 


f»n 


bCC 


fcMTlH 


HVC 


E«T1B 


bPL 


fc'^Tl rt 



;SET V 

•BETAIfJ CURKENT PSl* ON TRAP 

;TRAP TO fcMTl 

-GO m EMTlC 

;tNPOHi INCORRECT CC'S WERt SET ON RETURN 

j'V SHOULD'VF SET ON EMT TPftP 

;PnsHf»i*377,CC'S=lHv»l 

rRn=ne>at)(*ii,cc '5=0101 

•Rp = Ht*v»70H,CC '5=1010 



;^-rt = ^^H^^3yM,CC*S=lWll^ 



;C[.r.AR 'V' 
;AMi PET 'C' 

;Rfrl = l?l(' 1,1177, CC'5=:«M1 I 



;CLF.AP 'V 
;P«sHPi^?pM,CC'5=lHll 
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5326 


021 36 1 


000742 






5377 


071 366 


10620,1 






5329 


"71370 


132776 






5329 


B21 372 


000401 






5330 


•121 374 


P00004 






5331 


"21376 


1)00002 






5132 


071430 


1 05500 






5313 


021402 


1 03003 






5334 


021404 


00 1002 






5335 


071 106 


005700 






5336 


071110 


001401 






5337 


021412 


000004 






5338 


"71411 


012737 


04716'3 


000030 


5359 


(1J1422 


012737 


000340 


"00032 


5340 


^21430 


012737 


(•46720 


"0002" 


5111 


"21436 


005037 


000022 




5342 










5313 










5344 










5345 










5346 


"21442 








5347 


"71442 


000004 






5348 


071 144 


112737 


000040 


0"1202 


5349 


071152 


052737 


000340 


177776 


5350 


021460 


052737 


000340 


000016 


5351 


021466 


010746 






5352 


021470 


062716 


000056 




5353 


021474 


r 126 37 


000034 




5351 


071590 


000770 






5355 


071502 


P13737 


177776 


0000 36 


5356 


021510 


000361 






5357 


021512 


1)10700 






5358 


021514 


900764 






5359 


021516 


104400 






5360 


071520 


103401 






5361 


021573 


012737 


"53566 


000034 


5362 


021530 


1 04000 






5363 


0215 32 


001 404 






5364 


J1215J4 


012737 


053566 


000034 


5365 


"21542 


104000 






5366 


D2I544 


000120 






5367 


l»21546 


100404 






5368 


071550 


012737 


053566 


000034 


5369 


1421556 


104000 






5370 


071560 


063700 


000004 




5371 


021564 


020016 






5372 


071566 


001401 






5373 


021570 


012737 


053566 


000034 


5171 


021576 


104000 






5375 


R71600 


124646 






5376 


021602 


032626 






5377 


071601 


000002 






537H 










5379 


1121606 


012702 


000036 




5380 


021612 


012712 


000340 




53«1 


«?1616 


012712 


053566 







cr.v 






ASRB 


PO 




BVS 


.-2 




hP 


.♦4 


EMTlBr 


HLT 
P71 




EMTlC: 


AOCR 


Pt* 




hcc 


FMTIO 




HNfe: 


EMTIO 




TST 


P0 




BEU 


.♦4 


EMTin. 


HLT 






MOV 


tSERPOh.BlEMTVfcC 




MOV 


«PN7,a»EMTVEC*2 




MOV 


IISSCOPt,BIIOIVEC 




CLP 


*«I0TVEC*2 




.f^OtPIV 


ERROR, HLT 



tCLEftP 'V 
[SHIFT PH UNTIL, 



ERROR! 

EXIT WITH R0=0rtw377 



;PEST0RE tMT TO EIRROR 
;SET PRIORITY 7 ON ERROR 
jRESrORE lOT VECTOR 

jREOtFINE HLT CALL 



j«TEST 4t* 



CHECK TRAP INSTRUCTlO'^ TRAP SEQUENCE 



SCOPE 
MOVB 
HIS 
BIS 

wnv 

AOO 

MOV 

SEN 

MOV 

SEC 

MOV 

SEZ 

TRAP 

BCS 

MOV 

HLT 

BEQ 

MOV 

HLT 

HR 

RMI 

MOV 

HLT 

AHD 

CMP 

BE(j 

MOV 

HLT 

CMPB 

BIT 

PTl 

MOV 
HOV 
MOV 



• 4l-),P«STSTNM 
lPR7r aiPSW 
|PP7,fl»TeTTVEC.»2 
PC,-(SP) 
»THAP1-., (SP) 
(SP)*,a«TBAPVEC 

BtPSW,BtTRAPVEC*-2 

PC,P« 



;LOCK OUT LINE CLOCK 



;SET N 

JRETAIN CURRENT PSh ON TRAP 

;SET CARRY 



;SET Z RIT 
;TRAP to TRAPl 



•STPAP,a#TpApVEC 



,♦12 

ISTRAP,a«TRAPVEC 



;PES10RE trap VECTOR 



;RESTORF TRAP VECTOR 



TPAPlC 

,♦12 ;N RIT GOT SET ON TRAP 

tSTRAP,ailTRftPVEC jRESTORE TRAP VECTOR 

«4,R0 

RB,(SP) jCHECK LOW BXTE QF RETURN PC ON 

,♦12 JSIACK 

■STRAP, 8«TPAPVEC ;PESTORE TRAP VECTOR 



-(SP),-(SP) 
{SP)+, (SP)+ 



#ThAPVEC+2,R2 
»PP7, fP2) 
#STRAP,-{R2) 



jRETUPN TO INST FOLLOWING TRAP (1$) 
jRESTORE VECTOPS 
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5182 
5183 
5104 
5J8S 

93a6 

;)><!> 

5JB9 
519.* 
5391 
51»2 
5193 

519S 
5196 
5397 
539ft 
5399 
54x1.4 
54«il 
54.12 
54m 
54.*4 
54:t5 
54^<) 
54rf7 
54»*fl 
54«i9 
541.1 
5111 
541 2 
541 3 
541 4 
5415 
5416 
5417 
5419 
5419 
54J.1 
5421 
5423 
5433 
5424 
5435 
5426 
5437 
5428 
5429 
543.1 
54J1 
5432 
5433 
5434 
5435 
54)6 
5437 



1121633 
il3l63J 

rs 1 6 3 4 
U31636 
"7164" 
•121644 
131650 



(142737 

CI 110(1 !34 
01a7«3 
1163702 
B13707 

U(l«(l»).4 



:!2I«52 

"31652 U13767 

C3166(l Fliib}(lrf4 

(121662 113737 



r2167tl 
r21676 
1*21 7?il 
»217(12 
h217i»6 
13171) 
.■31714 
(12172H 
('31 734 
(•31732 
il3174.1 
1131744 
H21746 

■121752 
221761 
"31764 
1:31771 
(-31776 
l'33»a.' 
|-33il»4 
i;73Hlil 
b'22016 
X33.122 
11321124 
1,23.13.1 
n23l-34 

.122fi42 
(■22.116 
a22.15i' 
132H53 

^33W6.1 



113737 

nt^7BH 
(1H574.1 
"KC37 
'Ml>7;l.l 
1627.1.1 
^1 01- 37 
PI J737 
1162737 
(113737 
1357 37 
ticll 4.43 
1ii(ll67 

al 3767 
Pil5.137 
.4(14737 
a53737 
el.1746 
»>6271h 
01 1637 
1112737 
8)11727 

(muctiii 

(■63716 

<)13637 
312737 

1137,13 
?1.»!13 
al«3H6 
l»33767 
(".IIKIS 



(10034(1 
177776 



iiae»i2 

H36574 



BIC 
CLBB 

RF1.E3I SCOPE 
MOV 
AOD 
COV 

REL13; ,NORD 



4PR7#«iTBITVEC+2 
9IP5W 



jGO BACK 10 PRIOBITl » 



PC,R2 
■12. R3 

IRELOC.PC 




,G0 RELOCATE PROGRAM CODE 



;333313'333133 lAST AODRESS OF CODE TO BE RELOCATED 33333333333 



CHECK STACK OVERFLOW 



(10t4«->HI 


l'i7444 


MOV 
SCOPE 


IWSTIMPS 


Plt»004l 


Htfl?»2 


MOVB 


«41,»»STSTNM 



PH0M41 tl(»1202 PFL4 



i*'n554 

OtM212 
«.»1544 



JIDO 1 ITERATION 



.SfTTL START OF SECTION 4 
;4444444444444 FIRST ApORLsS TO BE PEtOCATEP 444444444 

"—•- KfOUR ISTN-1 ,»««TSTNM 



U«1?I2 



Hfl0^?H OVFLW: 



C*in26 

t77776 
177776 
t»541J2 

0^1^34^ 

[1>10146 

000(*lil4 
t10034(4 

0011 J4n 



I4t4v)id0 0i*e3]i^ 



MOV 

TST 

HOV 

MOV 

S1IH 

MOV 

HOV 

AOI; 

MOV 

TSTB 

ML (J 

JHt 

HOV 

CLk 
JSH 
PIS 
MOV 

Ann 

MOV 

MOV 

MOV 

,wOMD 

ADD 

MOV 

MOV 

MOV 
MOV 
MOtf 
bIT 



PC,H0 
-CP.*) 

pH,ia«FRSTAD 

PC,R0 

».»P0 

py,a«rBCTnB 

PC,»ISLPFPB 

t2o,0ISl.pFRP 

0lSLPFRP*a*«LPAnR 

9IINEXEC 

,*b 

PFLE4 



jGfcT PC 

•Pirl CONTAINS THE ADDRESS OF REL4 

•SAVE 

;GET CURRENT PC 

;SUBTPACT RELOCATION FACTOR 

;SAVF RFLOCAilON FACTOR 

•SET loop ADDRESS 

;At).JUST 



BN IF TEST CODE TO BE EXECUTED 



fltpsW,7S ;SAVE STATUS IN 7S BELOW 

(»»PSw -SET KERNEL MOPE 

PC,9«CLRTBIT ;G0 CLEAR 'T* BTT IF SET 

|Pp7,l»|PSVi :ShT PPlOwITV LEVEL 7 TO BLOCK CLOCK 

PC#-(SP) ;PUSH CURRENT PC ONTO STACK 

»28-.#<SP) ;FOPM ADDRESS OF 2S BELOW 

(SP),»iERPVEC ;SET F.RPOR VECTOR 

H40,aiEHPvEC+2 ;SFT PRTOPITK LFVEL 7 ON TRAP 

BiaPTVEC,{PC)+ -SAVt SPT VECTOR ADHS 



«41$-2S,CSP) 

rSP)*,l>iBPTVEC 
*34H,B|BPTVEC*2 

U7f.f Pi 

PJ,(R1) 

P1,SP 

»UM,7S 



• FORM ADDRESS OF 41S Btt.OW 
jSET hPT TRAP VECTOR TO 41S 



jLOAO 376 INTO AOflRKSS 376 
;SKT STACK PTR AT BOUNDARY 
;CHFCK IF tMTFPKD TEST IN KERNEL 
jMOOE, BRANCH IF NOT IN KERNEL 



r'72^67 i;rt^7l6 



JTHE BET Orf INSTPllCriOHS SHOULD NOT CAUSK AN Qi/ERFLOW TRAP 

TST (SP) ;BECAnSF TST IS A NON MODIFYING INST 
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5418 


9331)64 


»71666 


177776 


5439 


1432(17.1 


1113656 




544>( 


i)33B72 


1157636 


000000 


5441 


1433(176 


054676 


000000 


5443 


8331112 


0(15»06 




5443 


(1331,14 


013766 


020000 020000 


5444 


r32112 


000423 




5445 








5446 








5447 


C22114 


156737 


000171 177777 


5448 


C22I22 


B13706 


000376 


5449 


f33136 


016646 


177776 


545^ 


(133132 


0S1616 




5451 


922134 


061666 


177776 


5452 


H23M.1 


105037 


177777 


5453 


C33144 


000451 




5454 








5455 








5456 


022146 


013600 




5457 


•!23I5i 


012602 




54SR 


(•22152 


012706 


000700 


5459 


»23I56 


1 04100 




546H 








5461 








5462 


r3316« 


0(404)3 




5463 








5464 








5465 


K32162 


062737 


000066 000004 


5466 


(■2317(1 


010106 




5467 


(122173 


112702 


000001 


5468 


B22176 


005000 




5469 


(4323011 


005('>16 




547? 


023203 


006302 




5471 


032304 


105326 




5473 


033306 


006303 




5473 


»23210 


063746 




5474 


i>33313 


006 302 




5475 


023314 


000003 




5476 


B22216 


006 303 




5477 


022220 


004767 


000014 


5479 


022224 


006303 




5479 


022326 


050666 


177776 


54R(1 


033332 


000413 




5481 








5482 








5483 


032234 


050300 




5484 


«22336 


000002 




5485 








5486 


02224)1 


052700 


001000 


5487 


022244 


000207 




5488 








54R9 


022246 


052700 


000400 


549il 


U22253 


000002 




5491 








5493 








5493 


022254 


012706 


000700 



C^P 
HOV 
BIS 
BIS 
CLB 
MOV 
BR 



(SP),-2(SP) 
(SP)»,a-lSP) 

B(SP)f atsP)* 

-(SP)»R(SP) 

.i!P 

0120000, 20000(SP) 



;S0 I.n CO0PAHF 

jRErAIfSE OF A0DPKS5 MODE 5 

jBtCAIISE OF AnURESS MODE 3 

;HFCAUSF OF ADDRESS HODF 7 



;BRAMCH OVER ^ON KERNEL MODE TESTS 



;nOTE: NO OVERFLO* TRAP "ILL OCCUR IF NOT IN KERNEL MODEUI 



BfSH 

MOV 

MOV 

BIS 

ADD 

CI.RB 

BR 



7S11 ,a«PSW+l 

•376, SP 

-3(SP),-ISP) 

(SP),(SP) 

(SP),-3fSP) 

RIPSM^l 

6S 



; RESTORE MODE BITS 
;StT STACK PTR 
;SHOUL0 NOT TRAP 



;SfcT KERNFL MODE 
;EXIT TEST 



JERROP SfpVICE ROUTINE 



MOV 
MOV 



MR 



(SP)».R0 
(SP1*,R7 
#ysESTK,SP 



6S 



;SAVE PC OF INSTRUCTION THAT TRAPPED 

[SAVE PSU 

jSET STACK PTH 

[ERRORl AN INSTRUCTION THAT WAS NOT 

jSUPPOESED TO TRAP TRAPPED 

:R0 CONTAINS PC, R3 CONTAINS PSH 

;FXIr TEST 



jTHE REIOW TNSTPItCTlONS WILL CAUSE A STACK OVITkFLOW 
[STACK PTR IS AT 376 

3S! ADD I45-2S,9IFRRVEC ;SET FRROP VECTOR TO 4t 
R3,SP "" 



MOV 

MOVB 

CI B 

CLB 

ASL 

INCB 

A.SL 

ADD 

ASL 

BPT 

ASL 

JSR 

ASL 

BIS 

BR 



• 1,R2 

P0 

(SP) 

R2 

(SP)t 

P2 

PC,-(!P) 

R2 

R3 

PC,40S 

P3 

SP,-2fSP) 

5S 



'[SET STACK PTR AT 376 



[SETS BIT IN H0 
[SHIFT INDICATOR BIT 

[SETS BIT 1 IN R0 

[SETS BIT 2 IN R0 

(SETS BIT 3 IN R0 

[SETS BIT 4 IN R0 

[SETS BIT 5 IN R0 



(PROGRAM WILL TRAP HERE ON OVFPFLO* FRAP 



BIS 
RTI 



BIS 

PTS 



BIS 
RTI 



41000, R0 
PC 



[SET APPROPRIATE BIT IN R0 
(RETURN FROM TRAP 

[SET INO THAT JSP WAS EXECUTED 
[SET IND THAT BPT WAS EXECUTED 



(CHECK THAT ABOVE INSRUCTIONS DID TRAP 

5S{ MOV IUSESTK,SP [SET STACK PTR 
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54»1 

5491 
5496 
5107 
54qfl 
54<*<* 

55^1 

5■>l>^ 

55»^ 
55<)f, 

5-; 1(7 

5^f ^ 

5^1 1 

5^1 I 

5sn 

■ill 4 
5"ilS 
SMS 
5117 
55IH 
55 1<l 
55;^ 
55?1 
5'.2i 

5''74 
5575 
557h 
55i7 
55?H 
55?9 
55) J 
55 11 
5517 
55) 1 
55)1 
55 15 
55 10 
5517 
55)1 
55)1 
551-1 
5511 
554? 
551) 
5544 
5515 
5516 
5547 
554fl 
55H 



U22760 
lf?2264 

t<23366 



>;2727^ 
■122274 
022)82 
9723.16 
U223l(' 
"22)12 
1122)14 
I'22)2>1 
"22322 
H22326 
C22334 
(172342 



:122)5.' 
l''72 35rf 
1122)52 
1*22)6.) 
(22)61 
i'22)7.1 
ii72)7b 
.■221l"» 
1.22406 
1)7 24 I i' 
.172 112 
.172114 
6122416 

;;2242.i 

"72422 
■22121 
'122126 
.122132 
1122436 
n22441' 
1122142 
M22444 
1122146 

i.'2245J 
1172452 
l;2245 1 
122456 
117346.J 
1'22462 
■12 2 461 
i:2 2166 

172 ni> 
B22172 



l>2278» 
(1»1 1i*I 
104fl(ld 



2706 
67)7 

5«37 
2716 

^746 
2710 
»«i»2 
27(16 
7737 
37)7 
2737 



0.1.1/yll 
1127)7 
(112732 
H637.)2 
f 127)7 
C6)7)7 
U122J) 
■1(114 )7 
(1122-)! 
01*1)17 
,11* (1(111,1 
1 ■iliil.l 
1 .1 4 ^ D (1 
t (14.1^.1 
p.1 (14.15 
II27I6 
(16)7 16 
01(lcti2 
«7vl3(14 
(1.11 76'! 
.» .157,1) 
(10^761 

(1,1(1^1)7 
(1 1.1.17 7 
(11(171-1 
(111^237 
ii;i7'"(i,i 
(1(17777 
1<75114'.1 
(176577 

(1766J1 
.♦76677 



(1(112(1(1 
177522 
(1(1*1(116 



*1 (1(1(1116 

(1.1(37*1*1 
(155.164 
177776 
(1(1(134(1 



.1(10(142 
112245(1 
tl -1155(1 
(122126 

(1(1155(1 



H(i (1(1(14 
*1H(1(1P6 
(1(1(1(1(16 



^(10.1111 

000^1(1 



CMP 

BFy 
HLT 

;KXIT ROIITIME 
6S: MOV 
MOV 
CLH 
MOV 
7S! .WORD 
MOV 
JllD 
RTI 
MOV 
MOV 
10V 

(515 



IKERSTK.SP 

43S.»»BPTVEC 

B«PPTVEC+2 

(PC1*»-(SP) 

d 

PC,-<fP) 

•6,(SP) 



;FACH INSTRUCTION StT A BIT IN R0 
;R»i 1*77 



;SET KERNEL STACK PTR 
iRLSIORE RPT VECTOR 

;PUSH OLD PSW ONTO STACK 
;COMTAINS SAVED PStt 
;PU.5H CURRENT PC ONTO STACK 
lADP OFFSET 



•USFSTK.SP ;StT STACK PtH 
•ERPRT,atERRVEC ;PESET TIME OUT VECTOR 
B|PSW,ei'ERRVEC*2 
•PR7,»»ERRVFC»2 



CHECK THAT ALL REStRVi;D INSTRUCTIONS TRAP 



TST42: 
RFSTRP: 

Is: 



2S: 

3S! 



(12244.1 
(1.1155(1 



SCOPE 

MOVH 
MOV 

A(in 

MOV 

Aor, 

MOV 
HI 

MOV 

MOV 

.(.■ORU 

HLT 

HLT 

HT.T 

hR 

MOV 

AIM. 



dl-O 
IMC 



» 12r BtST 

(I5S,R2 

(*#FACTOR 

ll4$,ia*RE 

RIFACTOR, 

(R2)t,R) 

7S 

(><2)t.R4 

F3, (PC) 



41S 

I41S,(5P) 

»"HCTOR, 



SVEC 
aiRE 



P3,R4 
IS 



;TAPLF 

5S: 



OF 11 /6X RFSPRVEn IN5TRUC 
7 

77 
21(1 
217 
7.1(1(1 
7777 
75(11(1 
76577 

760(11 
76677 



GET ADDRESS OF RESERVED IHSTRUCTION TABLE 

St-I RESERVED luSTBUCTlON TRAP 

GtT FIRST RESERVED INSTRUCTION 

TERMINATES THE TABLE 

GET LAST RESERVED INSTRUCTION IN GROUP 

FXEC'TF RESERVED INSTRUCTION 

COl'TftlNS RESERVED INSTRUCTION 

ERPOHi INSTRUCTION IN R3 

(2S) ABOVE FAILED TO CAUSE A 

RtSEPVFD INSTRUCTION TRAP 

AD.IUST RETURN PC 

TO RETURN TO 41 S 

RFTURN TO 4IS 

MAS GROUP OF RESERVED INSTRUCTIONS 

BEEN EXECUTED 

INCREMENT THIS RESERVED INSTRUCTION 

TO NFKT ONE AND cXECUTF 

IONS (11 TERMINATES THE TABLE) 

GROUP t 

GROUP 2 

GROUP 3 

GROUP 4 

Ml.n INST, = (1766(10 
GROUP 5 
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555 1 
5551 
5552 
555) 
5551 
5555 
5556 
5557 
5559 
5559 
556(1 
5561 
5562 
5563 
5561 
5565 
5566 
5567 
55611 
556') 
557(1 
5671 
5572 
5573 
5571 
5575 
5576 
5577 
557a 
5579 
5500 
5501 
5502 
5503 
55R4 
55B5 
5506 
5507 
55fla 
5509 
559(1 
5591 
5592 
5593 
5594 
5595 
5596 
5597 
5598 
5599 
5590 
5601 
5602 
56.1) 
5604 
5605 



022474 
(122476 
1)22501 
122502 
022504 



(122514 
02 2514 
(122516 
(122524 
3225)0 
1127532 
iJ22540 
e22541 
02255(1 
022554 
m2256>) 
022562 
»22564 
022566 
022570 
022574 
02260(1 
022604 
032606 
022610 
1122614 
022620 
1)33622 
022630 
022632 
(123634 
f22636 
022640 
B22642 
023644 
022646 
022650 
033653 
033654 
023656 
033663 
(133664 
D22670 
033672 
«>22676 
022700 
022704 
«1327B6 
023710 
023714 



1(164.1.1 
106177 
116 7 0(1 
107777 
000(100 



1 (16 400 

116177 
106700 
107777 





B22506 012717 054771 t00010 7S! 



•TFST 43 



;(76700-76777) 
;GPOIJP 6 

JGROIIP 7 

;0 TER.11NATES THE TABLE; 
iPESFPR»alRf:SVEC ;RESTOBE RESERVED TRAP 

CHECK THAT ALL BITS IN THE PS« CAN BE SET AND CLEARED 



010004 

1 12737 
1057)7 
P0I 103 
01 1767 
(105937 
004737 
01 3746 
012704 
000250 
00571 1 
00)401 
1 04000 

ai2700 

053700 
013702 
030200 
B01421 
005P37 
039227 
001403 
012737 
00501 4 
05921 4 
01 1403 
02020) 
(101401 
I 04000 
090244 
e4021 I 
01 149) 
B0I40I 
194000 
029227 
B0I00) 
012702 
990745 
029227 
991093 
012702 
909737 
906 302 
922702 
001333 



000043 
001545 

177776 
177776 
05 4112 
000016 
177776 



170)57 
170009 
009001 



000016 
000020 



094090 

039099 
930000 
140000 



: i»iiK«»»a«»»«« 

TST43: 

SCOPE 
MOVB 

PShCHK: T.5TR 
ONE 
HOV 
CI.R 
JSP 
MOV 
MOV 
CIN 
TST 
HE(J 
HLT 
MOV 



I0S: 
is: 



000003 000016 



HIS 

MOV 
HIT 

pf:q 

CLH 

UTT 

BFO 

MOV 

CLR 

BIS 

HOV 

CMP 

BEO 

HLT 

CLZ 

OIC 

MOV 

HEU 

HI.T 

CMP 

HNE 

HOV 

BR 

CMP 

BNF 

MOV 

BH 

ASL 

CMP 

BNt 



»43,a«STSTNM 

B«MMON 

4S 

aipsM* 3S 

0IP5H 

PC» B#CLPTH1T 

atTHITVECl2.-(SP 

•PSW, R4 



(R4) 



•170)57, R9 

• 17(1000, R0 

• 1,R2 
R2,R0 
2S 

(»«TBITVEC + 2 
R2,«20 
39$ 

»RTI# a«TBlTVEC + 7 
(R4) 
R2, (R4) 
(P4),P3 
B7,R3 
.♦4 



R2, (R4) 
1R4),R3 
3S 

P2, »4000 

12$ 

• 30000, R3 

IS 

P2, t30000 

13$ 

•140000, R2 

IS 

R2 

•100000. R2 



;TE MEM MGMT IS ON SKIP THIS TEST 

;SAVE STATUS 

jCLEAH MODE BITS IN PSM 

;G0 CLEAR 'T MIT IF SET 

) 

iLO'O ADDRESS OF PSW INTO R4 

:CHECK THAT PS(* (^AS CLEARED 

;)..PROR! PSW FAILED TO CLEAR 

;SET BITS 15-12 IF MEM MGMT 

:P2 5 TEST BIT 

iCHECK IF BIT CAN BE SET/CLEARED 

;CHECK IE TEST WILL SET 'T' BIT 

jSET RTl INTO RETURN 

jCLEAR PSW 

;SET R2 INTO PSW 

•GET HIT 

;CHECK THAT BIT WAS SET IN PSW 

[ERROR! BIT IN R2 FAILED TO SET IN PSW 

;CLE4P Z BIT 

;CLFAR BIT IN PSw 

;GET PSW RESULT 

iBRANCH IF BIC AHOvE CLEARED BIT IN PSW 

lERBORi BIT IN R2 FAILED TO CLEAR IN PSW 

JREADY TO TEST BIT 12 XFT? 

iBRANCH IF NO 

;IF «ES, SET RITS 12 i, 13 TOGETHER 

;G0 TEST BITS 12 k 13 OF THE PSW 

;READY TO TEST BIT 14? 

iBRANCH IE NO 

;IF IFS, SET BITS 14 I 15 TOGETHtB 

;G0 TFST BITS 14 t, 15 OF TBE PSW 

;SHIET TEST BIT 

[BRANCH IF ALL BITS NOT TESTED 



MJINDEC-ll-DOKOC-* PDP M /6X SERIES CPU tXtRCTSER M»CT11 27(1886) 07-FE8.77 1(I!B8 P»GE 124 

DOKDCl.PIl a7-FEB.77 09:59 T43 CHICK THAT ALL BITS IN THE P5M CAN BE SET AND CLEARED 

56H6 l"?2716 e'iflli CI.R (R4) ;CLEAR STATUS 

5(.H7 »?272» e12637 H«Bl»16 MOV (SP)» . SJTBITVECt J jRESTORE T BIT RETURN 

SfiilS M22724 m2746 HOV (PC)«.-(SP) jPUSM ORIGINAL STATUS ON STACK 

56«>9 P7272l> tHWOtl 3f, .UOBD *> jCONTJINS ORIGINAL PSW 

Sfild ((2373^ [|1f»746 MOV PC, -ISP) -SET RETURN PC 

5M 1 P22732 ^^2716 H»0«ie6 ADD l6,tSP) 

5612 1122736 fVliUll PTI -BETUPN 

5613 1)7274.1 lll)7a» 177776 4s: MOV 9<P5U,R4 jsAVE PSW IN R4 

5611 M22744 112737 P»0034fl 177776 HOVB t34t*,«4PSW -SET PBIORITV LEVEL 6 

5615 022752 »i)4737 B54112 JSB PCa.CLRTBIT pGO CLEAR 'T' BIT IF SET 
5616 



^'l' !»TEST 44 CHtCK THAT ALL BITS IM THE CUBBENt STACK PTR CAN BE SET CLEARED 

561fl ; ; *»»»»«•#• ■**»»» »«B«fl*»*»***««««»»»»»*«««*«ll«»ll«l»|»«*«««»*»»«««tt« 

5619 1>22756 T5I44; 

562vl ^72756 i*«0l^al SCOPE 

5621 tf?276u 112737 (»00t'44 il«12»2 HOVB II 44 , HiSTSTNM 

56?2 B22766 »lah,1S CHKSP: MOV 5P,R3 :SRVE STACK PTR 

5623 1)2277,1 1)0«257 CCC 

5624 .132772 1127?o BifD377 MOVB 1377, .^P ;SET STACK PTR = -1 

5625 r22776 ffbtl^i, 1$; (,0k sP ;P0TATE 8 BIT THROUGH ALL BIT 
5636 JSS.'^F ll'377li BCS 1$ ;BIT POSITIONS 

5627 •<23HS3 lll«57»6 IdC SP ;SHOIILD INCREMENT SP TO 

5630 ^33^^4 11,11 «01 hFO 2« 

5639 •■'33,1,<6 l)l?6,»3 MOV SP,R2 [SAVE ERROR STACK PTP 

561,1 o73,il" l'l,)l,lo MOV P3,SP ;SFT ,<iTACK PTR FOR TRAP 

5631 1'33'.I13 lil41»3,' HLT -FRROB! 
5612 

561) ,;-23b14 (}ld3tl6 2S: MOV P3,SP JRESTORE ORIGINAL STACK PTR 

56)4 

56)5 ICHFCK BYTl OPEIATIONS USING THE .STACK 

56)6 '^SSOlt. ,11^60^ SPCHK: MOV SP,Ri^ ;SAVE STACK PTR 

56)7 M23H2,1 \*13i^^\ MOV R^1,R3 

56)'! 

5639 "23J22 p,"5,'l) Cl.k -CRl) 

564,* 023^24 112710 177777 ?j|0VB 1-1, -tSP) ;(KP) = 377 

5641 .'23»3,1 e227l) flUldin CT 11)77, fR3) jCHECK THAT ONLY EVEN BYTE HAS AFFECTED 

5612 ,*23,*34 0,)1{»02 yi,t 1$ 

561) i'23,*36 P3,l),fl6 C*'P R1,SP jCHECK AUTO-OEC 

564» fc23P4,^ *i»14,n Bfy ,t4 

5615 »;23f'»2 l,*4P»il IS: HLT 

5616 

56)1 »!23W44 1*5226 iNCP (SP)* 

561fl (-23,^6 ^.•572) TST (P3I+ ;CHFCK RESULT 

5619 i'23fl5H fMr,^2 But 2S 

565,* .*2).)53 i)3,*l',*6 C^P PP,SP ifHECK AUTO-INC 

5651 1,23,*54 P,114al BFO .t4 

5652 ^:23,*56 ll*»i*H3 2$: HLT 
565) 

5651 1-33,16,* P,,*5113 COM -(P)) ;(R)) = 177777 

5655 ./2)'*63 144613 BICB -tSP),(R)) 

5656 itl2),)64 pv?77I) 1774«)0 CMP #1774^0, (R3) ;CHECK RESULT 

5657 b>231*7i* P«ll*^2 BNE 3s 
5659 .123,*72 1)2,16,1) CMP SP,P) 
5659 *33„74 H(«11S11 BEU ,♦4 
566.* ^23,*76 ll'4v*fl;* 3S: HI.T 

5661 
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DOKDCA.Pll ;n.FEB.77 H9i59 T14 CHECK THAT ALL BITS IN THE CURRENT STACK PTR CAN BE SET CLEARED 

5662 '4231SO 132627 ()B0377 BITfl (SPH,4177 

566) 023104 |A01^02 \^u^ 4$ 

5664 (*231i)b »?^6a^ C'*P SP,Pt* 

5665 l*2311w UH14dl BEU ,*4 

5666 1*23112 1 tl4**a,* 4S: HI.T 
566 7 

5669 B23tl4 B12716 liaDtJBl MOV Hl.-ISP) 

5669 (12312,* 062706 O(10,)02 APO 1 2 , SP 

567a 1'23I24 fll27l*3 177491 MOV II1774U1,R2 

5671 (I3313P 133346 CPB R2,-(SP) 

5673 ■»33132 e?lP?4 h«,t 5« 

567! (>23134 12261)2 CMPB (SP).,R3 

5671 42)136 a()ll»l)3 B»F. 58 

5675 c*23l41* 03fl(*Bb CMP P0,5P 

5676 823142 [fOUil BFO .*4 

5677 023144 1*40«,« 6S: HLT 

5679 1123146 1»5I«37 177776 CLRB atPSN 

5679 ^23152 PI1H416 MOV R4,-(SP1 ^RESTORE ORIGINAL PSW TO STACK 

5683 H23I54 01«746 MOV PC,-(SP) 

5691 «?3156 062716 1M0D06 APD 46, (SP) 

5682 «I23I62 e'»00l)2 RTl 



569) 



5691 ;»TEST 45 CHECK THAT 'C BIT SETS/CLEARS PROPERLY 

5695 ; I »»•»*»•■«»«•«««««« ■«««•«•»««*,■•»•»««••«••«««•««••••.•• 



5696 023164 T5T451 

5697 023164 0O0(»04 SCOPt 

5689 ,133166 112737 PI!>B1"45 001202 MOVB II 45, HISTSTNM 

5699 033174 012727 177776 CBIT: MOV 1 1 77776, ( PC ) * [LOAD CONSTANT 

5690 »232e<* B0eaaiv is: .word 

5691 033202 l"ia700 MOV rC,P0 ;GET CURRENT PC 

5692 0232JI4 16270,) 000004 SUb 14, P0 ;PDINT RB TO IS ABOVE 

5693 033210 9"552« 2S: ADC (90)* ;Alin 'C' BIT TO IS ABOVE 

5694 023212 996)»a A5L .(R0) ;SHIFT 16 

5695 023214 102375 BVC 2S ;UNTU. 'V BIT SETS 

5696 023216 073767 077776 177754 CMp 4077776,18 ;CHFCK RESULT 

5697 023234 801401 BEO .»4 

5698 1123326 104000 HLT jFRRORl INCORRECT RESULT IN IS ABOVE 
5^''^ :P0 = AnDRESS 0* DATA 

5700 

""" ICHECK THAT CONDITION CODES ARE SF.T PROPERLY WHEN A NUMBER (CURBENT PC) 

57'*2 ;ANn THAT NUMBER *1 ARE COMPARED, AND VICE VERSA. 

570) 023330 0137U,1 CMPN: MOV PC,P0 -GET CURRENT PC 

5704 033232 B1 9002 MOV R0,R2 :SAVE IN R3 

5705 1)33234 005202 INC R2 ;MAKE k2 « R0*1 

5706 023236 000277 SCC 

5707 023241* 000351 ♦CI.CICLM iCLEAR C k N HITS 
5709 023342 020002 CMP P0,B2 ;C0MPARE t WITH »*1 

5709 023244 10300) BCC IS ;CARRV BIT SHOULD SET 

5710 023246 102402 BVS IS :V BIT SHOULD CLEAR 

5711 B23350 B01401 BEO IS ,1 HIT SHOULD CLEAR 
5713 033252 108401 BMI .♦4 ;N BIT SHOULD SET 

571) 023254 194000 IS: HLT jERROPl COMPARE ■ WITH It! FAILED TO 
?'[' :SET CONDITION CODES IN PSW CORRECTLY 

5716 033256 B00277 SCC jSET CONDITION CODES IN PSW 

5717 823260 12^300 C"PB P3,R0 (COMPARE «♦! WITH I 
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5711) 

57)9 

57?*^ 

57J1 

577J 

5733 

5734 

5735 

5736 

5737 

573fl 

5737 

57JJ 

57il 

57J2 

57)) 

57)1 

57)5 

57)5 

57)7 

573» 

5731 

574.^ 

5741 

5747 

574) 

5744 

5715 

574r. 

5717 

571fl 

5744 

575<l 

5751 

5753 

575) 

5751 

5755 

5756 

5757 

575" 

575^ 

576-' 

5761 

5763 

576) 

5761 

5765 

5766 

5767 

5768 

576<) 

577^ 

5771 

5773 

577) 



033263 
«33264 
1(33266 
l«2327l» 
B23273 

.t33374 

i»33)BD 
U3 3 3H2 

n23)a4 

'»3 ) ) I J 
"33 31 4 



rt3))H. 
1133316 

1-23)34 
.733336 



ri23)3l 
.(33)42 
ii3)34l 
',.?3)»6 
.133)53 

• 33154 
U3))6ii 
,'33361 
1.3 3)7 J 
,"23)76 
I-2)1D1 
f2311.1 
■133112 
H33116 
.13342.' 
.^33432 
523421 
1'33126 
1-2 313.: 
023132 
1-23431 
.!23436 
1 2)11J 

''33142 
('23141 
1123146 
(12)452 
1'3)151 
(133156 
H23161* 
t'23«5? 



1X3403 
l.)34«2 
BK1401 

1 H.3Udl 
1 04^9^1 

1r»5(137 

0^19001 
Hl.*7(!12 
B62792 
»l27i)7 
^M.3CflE1 



012767 
fi;10W31 
1 12737 



112737 
tfl ^7H^ 
l'.*571.' 

y I ti 7 .1 .1 
16271.1/) 
k'Ki 37 
!'1.'737 
»62737 
PI 37)7 
''5737 
p.11 1^2 
P»^1 67 
11^5H1».) 
0*^<l277 
fii'b7.fl;l 
1 H3l*a5 
11»21»1 
H^l 103 

inacas 

0052^rl 

a.ii 101 
iniviarf 

k>i07aj 

P10302 
01270) 
005102 
»0«21) 
C7400) 
103104 
102403 



0(^0012 
036574 



RCS 
BVS 

Kta 

BPL 

HM 

CLUB 

SCOPE 

MOV 

Alio 

MOV 

.WORD 



PC,P2 
112, B3 
•PELOC.PC 



;C BIT SHOULO CLEAR 

;V BIT SHOULO CLEAR 

■,7. BIT SHOULD CLEAR 

iN BIT SHOLO CLEAR 

jEKBOR! COMPARE ftl WITH • FAILED TO SET 

;CONOITION CODES Ih PSH CORRECTLY 

;ENSURE PRIORITY 



;G0 RFLOCATE PROGRAM CODE 



P1-L44I .BORD 

11444444414144 LAST ADDRESS OF CODE TO BE RELOCATtO 44444444444 



:»TFST 4b 
TST46: 



CHECK EXTENDED INSTRUCTION SET 



0;)0046 001702 



MOV 

SCOPE 

MOVB 



Il.STIMEE 
•46»0»STSTNM 



;;D0 1 ITERATION 



.SHTTL START OF SECTION 5 
15555555555555 FIRST ADDRESS TO BF REI,OCAIED 555555555 
.70120? P1-L5: MOVB ISTN-1 ,atSTSTNM 

jGE.T PC 



0.11551 

023351 
HH1550 
1-01212 
000026 
01)1212 
001544 

O01 366 



001212 
001210 



ROV 
TST 
MOV 
MOV 
SUB 
MOV 
MOV 
ADO 
MOV 
TSTB 
BF(j 
J"P 
fcXTINSTlCLR 

sec 
sxr 

BCC 
BVS 

BFU 
bPL 
I«1C 
BF'J 
SXT0: HLT 

MOV 
MOV 
MOV 
COM 

+ rLvi 

XOk 
BC3 



-(R0) ;R0 CONTAINS THE ADDRESS OF RFL5 

R0,M1FRSTAD ;SAVE 

PC,P0 -GET CIIPPENT PC 

t,,p0 ISUBTRACT RELOCATION FACTOR 

fi0,9>FAi:TOR ;SAVE HFLOCATION FACTOR 

PCSISLPEPR -SET LOOP ADDRESS 

l'26,B»SLPERP lADJllST 



B«SLPFPR,RtSLPAOR 
BtNFXFC 



SXT0 

SXT0 

SXril 

SXT0 

R0 

.14 



PCf R0 
R0,P2 
»-l.R3 



P0,R3 

XOR0 
XOR0 



:BP ir TEST CODE TO BE EXECUTED 



iPRESET CCS 

jFXTEMD SIGN (11 INTO R0 

jCHKCK RESULT CC'S 



jCriECK PfSULT 



jCLKAR C AND V HITS 

;B3 SHOULD CONTAIN COMPLFMENT OF RB 
;Chf;Cl> THAT C «AS NOT AFFECTED 
jAN!) THAT V WAS CLEARED 
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5771 


023461 


C01403 


5775 


023466 


020203 


5776 


02 3 470 


001401 


5777 


023472 


134080 


5770 






5779 


023471 


010730 


57fl0 


l!2347u 


022023 


5781 


023500 


090101 


5783 


023502 


000000 


571)3 


r23504 


005700 


5781 


023506 


006714 


5785 


023510 


005002 


57S6 


033513 


005700 


5787 


023511 


109001 


57F8 


023516 


005102 


5789 


023523 


021003 


5790 


023522 


001101 


5791 


023524 


104000 


5793 






5793 


023526 


012710 100000 


5791 


023532 


011002 


5795 


023534 


000277 


5796 


023536 


074210 


5797 


023540 


10J007 


5798 


023542 


102406 


5799 


023544 


001005 


5800 


023546 


100404 


5R01 


B2355W 


005710 


5802 


023552 


001002 


5803 


023554 


005402 


5801 


"23556 


102401 


5805 


B33560 


104000 


5806 






5807 


023562 


010702 


5808 


023564 


022222 


5809 


023566 


000401 


5R10 


023570 


090000 


5811 


023572 


012722 125252 


5812 


023576 


006742 


5813 


023600 


074723 


5811 


023602 


010700 


5815 


023601 


805740 


5816 


023606 


005100 


5817 


023610 


074042 


5818 


023612 


001401 


5819 


023614 


104000 


5830 






5821 


H236I6 


012704 000001 


5822 


023622 


006767 000060 


5823 


023636 


074467 000054 


5834 


B23632 


1BB423 


5825 


023634 


006304 


5836 


023636 


102373 


5827 


023640 


100020 


5R28 


023642 


074467 000040 


5R29 


023646 


100015 



hi- 

CMP 

BFu 

XOR0. HLT 

MOV 
C»P 
BR 

.WORD 
Is: TST 
SXT 
CLP 
TST 
BPL 
COM 

CMP 

BIQ 
SXTl: HLT 



sec 

XOR 
BCC 
BVS 
BNF 



XOR0 

R2,R3 

.♦1 



PC,R0 

(P0) t, (R0)+ 



R"l 
TST 
BNF 
NEC 
BVS 
HLT 

MOV 

CMP 

BR 

.WORD 

MOV 

SXT 

XOR 

MOV 

TST 

COM 

XOR 

BED 

HLT 

MOV 
SXT 
XOR 
BMI 
ASL 
BVC 
BPL 
XOR 
BPL 



I Pet, 
.♦4 



•100000.(80) 
(R01,R2 

R2,(B0) 

XORl 

XORl 

XOPl 

XORl 

(R0) 

XORl 

R2 

.*4 



PC,R2 

(R21t.(R2)» 

SXTl 



1125252. (R2)« 

-(R2) 

PC.(R2)-i 

PC.RO 

-(P0) 

R« 

R0.-(R2) 

.•4 



X0P6A 

R4,X0R6A 

X0R6 

Rl 

28 

X0R6 

R4,X0R6A 

X0R6 



jCBECK RESULT 
lEPROp; XOR FAILED 

ISLT ADDRESS REGISTER 
;RKSEBVF WORD FOR TEST DATA 
•CONTAINS TEST DATA 
;FXTEND SIGN OF ADDRESS INTO 
;ADDRESS (R0J=-1 IF MSB R0«1 
;OTHEPrtISE. (R01s0 
;CHECK SIGN OF ADDRESS 

iCOMPLEMENT CHtC^ Rh.G IF NEG 
jCHFCK RESULT OF SXT 

;EPR0RI SXT FAILED TO EXTEND SIGN PROPERLY 

;PRESET DATA 

;PRESFT CC'S 

;yOR 100000 UITH 100000 RESULT » 

iCHFCK CC'S AFTFP XOR 



;CHECK RESULT (M) 

jCHECK THAT REG MAS NOT AFFECTED 



;PPFSEkVE WORD FOR DATA 
;RFSEPVFD POP DATA 
IPPFSFT DATA 
;EXTENO SIGN 

;GFT PC 

[SUBTRACT 2 FROM PC 

;R0=PES»LT OF XOR PC-1 ABOVE 

;CHECK RESULT OF SXT AND XOR ABOVE 

;PRROPJ SXT N XOR ABOVE INCORRECT 



;PRESFr DATA=0 



;SHTFT B4 

;UNTU V SETS (R4=100000) 

;BRANCH IF 'N' Is CLEAR 

;XOP6A=177777 
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sum 


»2365(1 


074767 


0000)2 


5031 


«23654 


010767 


000030 


511)2 


t*236bt4 


162767 


000004 000022 


snn 


»23666 


ftA5167 


000%116 


5»34 


(t23672 


B26767 


000012 000006 


5(135 


i4237an 


e«net 




5ft36 


«J37(I2 


l»4(f9^ 




5»)7 








5839 


»237iJ4 


PPW402 




5R33 








5»«v! 


»237D6 


i>«0=»aii 




5»4I 


«2371H 


l«?9H:?') 




5«42 








5"4) 








5«44 


(23712 


3127l)d 


077777 


5845 


J73716 


(1.16767 


177764 


5«11> 


323722 


0(iH»»4 




5S47 


1123724 


l»i»4a) 




5fl49 


02 3 7 26 


i«34a2 




5('49 


»2 3 7 30 


1«12401 




5B50 


"23732 


H.i(»4«l 




5B5I 


423734 


104(10^ 




5»52 








5«53 


i<23736 


312702 


000001 


5P54 


?23742 


0137i') 


001550 


5«55 


"23746 


36ai'02 




5B56 


e2375ii 


nn6763 


023706 


5"57 


1«23754 


(1»1493 




5B58 


"123756 


.•.•5267 


177724 


5B59 


•■21762 


fcHHm 




5B6^ 


;>23764 


1 ^4(!0.» 




5«(.l 








5062 


1123766 


B1P7H3 




5063 


112)77C 


[1^,14^2 




5964 


1123772 


01016^^ 




5865 


1-23774 


Cifl0Mtfl« 




5B66 


i!23776 


fi»572 3 




5f6l 


'*74.1^H 


fll0304 




5B68 


124^1)2 


o.«it25-» 




5069 


M24^fl4 


l'H6724 




5fl7^ 


*l24«irf6 


fl.M401 




5B71 


<'24H!n 


1 =14.100 




5fl72 








507) 


(124012 


010467 


177754 


5S74 


024H16 


B«0257 




5975 


fc*2402'^ 


006733 




5«75 


l'24»22 


001401 




5B77 


a2m2i 


104000 




5078 








5B7^ 


f<24i«26 


E>00270 




5BB»f 


l'24H3n 


0.16753 




5BB1 


»'24«32 


100401 




5B82 


1124U34 


104000 




5083 








soat 


►^24H36 


012781 


025252 


5885 


H24rfl42 


074433 







XOF 


PC,X0R6» 




MOV 


PCrXOOtB 




Silt. 


K.xonen 




COM 


X0R6B 




CMP 


X0R6BrX0R6A 




HF.M 


.♦4 


X0B6! 


HLT 






tik 


.♦6 


X0P6A! 


.WORD 





xnP6»: 


.WORD 







MOV 


11077777, R0 




S<T 


X0P6A 




BNt 


SXT6 




l.MI 


SXT6 




BC5 


SXT6 




RVS 


SXT6 




BP 


.♦4 


SXT6: 


HLT 






MOV 


• 1,R2 




MOV 


0IIF RCT0P,P3 




AOP 


P0,R2 




SXT 


XOP6A(3) 




tKU 


5XT6A 




INC 


X0P6A 




hKU 


.-•4 


SXT6A: 


HI,T 





SXRA: 
SXRPi 



PP 

.WORD 
.WORD 
TST 

MOV 
Clh 
SxT 

HLT 

^OV 
CCC 
SXT 
hFQ 
HLT 

SKN 
SXT 

HLT 

MOV 



(Mi H 



S ( F 3 ) ♦ 
,*4 



»P2'i2^2.R4 
H4,8(P3)+ 
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;XOR PC WITH X0R6A C177777) 
;FOPM PC AS USED IN XOR ABOVE 



iXORbA SHOULD s COMPLEMENT OF PC 
;1^(^P0R! XOP TESTS ABOVE FAILED 



.■CONTRINS DATA USED BY TEST ABOVE 



;SET SOirpCE OPERAND FOR ADD 

•CLEAR X0R6A 

[CHFCK CCS AFTER EXTENDING ZERO'S 



rEPROPl SXT FAILfcD 

rSET DEST OPF.RAND FOR ADD 
;LOAD IMDEX RFGISTER 
jPtSULT OF AOD=1000HH 
IF-XTRND SIGN OF ADD AROVE 

;CHE.CK RESULT OF SXT 

;FRHORI SXT ABOVE FAILED TO EXTEND 
jSIt'N 

;PPESFRVt 2 WORDS FOP DATA 
jPESEPVFD WORD FOR DATA 
;PF.SFRVFD WORD FOR DATA 

;R3 = ADDRESS OF SXRA 

jCLFAP N BIT 

•F,XTEND ZEROS l^TO SXRA 

;t.RROPJ SXT FAILED 

;SXPA s ADDPFSS OF SXRB 
•CLEAR CONDITION CODES 
•EXTEND ?.EPOS INTO SXRB 



;SfcT N RIT 

•EXTEND ONES INTO SXRB 



;R4 5 »i25252 

;SXRB = 15252^ (COMPLFMENT OF R4) 



MAINOFC-I l-DOtfDC-» POP 11/6X SFPIFS CPU EXfcPCISFR MACYll 37(lff(^6) 

noKDCA.PU 07-FEB-77 09;58 START OF SFCTION b 
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5866 


024044 


005002 


5887 


024046 


074253 


5B89 


f24050 


£01405 


5889 


024052 


100004 


5890 


024054 


005101 


5891 


H24056 


020467 177712 


5892 


024062 


001401 


5893 


024064 


1 04000 


5894 






5895 


024066 


00574) 


5B96 


024070 


0002S0 


5897 


1124072 


00677 3 000002 


5898 


I024B76 


1J0140I 


5899 


82 4 100 


104000 


5909 






5901 


024102 


074471 000002 


5902 


e24106 


020473 000002 


5901 


024112 


001401 


5904 


024114 


104000 


5905 






5906 






5907 






5908 






5<>09 






5910 


024116 




5911 


024116 


000004 


5912 


024120 


112737 000047 


5913 






5914 


M24126 


005005 


5915 


024130 


000407 


S916 






5917 


024132 


005004 


591B 


074134 


005705 


5919 


024136 


001401 


5920 


024140 


104000 


5921 






5922 


024142 


005005 


5923 


B24I44 


006004 


5924 


024146 


000467 


5925 






5926 


024150 


012709 000010 


5927 


024154 


000277 


592B 


024156 


001012 


59J9 


024160 


100011 


5930 


024162 


102010 


5931 


024164 


103007 


5932 


024166 


077005 


5933 


024170 


001005 


5934 


024172 


100004 


5935 


(I24I74 


102003 


5936 


024176 


103002 


5037 


024200 


005700 


5988 


024202 


001401 


5939 


024204 


104000 


5940 






5941 


024206 


012702 000100 





CUP 


P2 




XOR 


R2,a-(P3) 




BFO 


X0R15 




Bfb 


X0P15 




COM 


R4 




CMP 


P4,SXPB 




BKO 


.14 


X0R35I 


Ht.T 






TST 


-(83) 




CLN 






SXT 


»2(B3) 




BEO 


.14 


SXT7: 


HLT 






XOP 


K4,»2(R1) 




CMP 


k4,a2f R3) 




BFO 


.14 


XQB7) 


Hl.T 





•TEST 47 

• hOTR: 



SCOPE 
MOVB 

Cl.B 
BP 

CLP 
TST 
BEQ 
HLT 

CI.R 
POP 
BR 

MOV 

sec 

HNE 
E.PL 
HVC 
BCC 
SOB 
BME 
BPL 
BVC 
BCC 
TST 
BEO 
HLT 

MOV 



;SXPb KEMAINS UNCHANGED 
jCHECK CONDITION CODES 

.■P4 = 152525 
fCHECK XOP 

;EhPOP! XOP FAILED 

:P3 * ADDRESS OF SXRA-2 
;CLEAP N BIT 
;SXPb = M 

;FRPOP! SXT FAILED 

;SXPB = R4 
iCHECK XOR 

lEKPOK! XOR FAILED 



SOB TEST 

DO NOT INSERT ANY CODE IN FOLLOWING SOB TESTS 

SINCE IT TESTS THE MJXIMUH BRANCH WIDTH OF THE INSTRUCIIOH, 



•47,8»ST5TNM 



P4 
50B8 

110, R0 

S0B2 

S0B2 

S0B2 

S0B2 

K0,SOB1 

S0B2 

S0B2 

S0B2 

60B2 

P0 

.♦4 



;CLFAP ERROR INDICATOR 
jBRANCri TO SOB TEST 

;P4 s 

•CHECK ERROR INDICATOR 

jSOB PRANCHtO CORRECTLY 

JERROR! 

ICLEAP INDICATOR (B5) 
IPOTATE BIGHT R4 



;R0=10 

;SET CONDITION CODES 

•CHECK CONDITION CODES AFTER SOB 

!SOB SHOULD NOT EFFECT THE 

(CONDITION CODES. 



(CHECK CONDITION CODES AFTER 
;SOH FALLS THROUGH, 
;SOB SHOULD NOT EFFECT 
(CONDITION CODES. 
(CHECK IF R0=0 

(EKROBl 

(P2»100 



HAINDEC-ll-nOKDC-" PDP U/6X SEPlE! 
DOKPCA.PII 07-FE8-77 *»9i58 



CPU EXEBCISEP HACY11 27(1006) 
T47 SOB TEST 
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■)'>42 


1124212 


(112701) 0t)ei01 


50ii 


«I242I6 


(101414 


5044 


*2422?l 


l.<e41 ) 


5545 


•24222 


1»2412 


5'»46 


^24224 


10)411 


5047 


»?4226 


0«S3af) 


5048 


i>242Hil 


02atia2 


5040 


«124232 


0111006 


5050 


1I24214 


<i'l0257 


5051 


!)242J6 


077211 


5052 


12424*1 


001403 


5053 


1124242 


1110402 


5054 


.124244 


OH5702 


5055 


H24246 


901401 


5056 


;I2425B 


104000 


5057 






5053 


K24252 


.112700 H0B001 


505<) 


H242S6 


300401 


506il 


K2426i» 


194000 


5061 


124262 


077002 


5962 






5063 


^124264 


(.15700 


5064 


1124266 


001401 


5065 


a2427»i 


104000 


5066 






5067 


,>2«272 


012704 10000fi 


50t,B 


C74276 


p:.1040) 


506O 


»'24)0t* 


(105204 


507t* 


l'24)H2 


100403 


5071 


>24)»14 


1 14000 


5072 






507) 






5074 


.I74jf6 


(-77104 


5075 


,'24)1« 


104100 


5976 






5077 


1124)12 


012703 000100 


507(1 


1"24)16 


077)01 


5070 


»34)2,1 


1)0570) 


508,1 


1124)22 


0111703 


50P1 


.724)24 


1 04000 


5092 






50il J 


«?4)26 


005705 


50f 4 






50«5 






5006 






50B7 






5088 






5OB0 


'424 M^ 


011 401 


500K 


H2l))2 


104000 


5091 






5092 


.124 ))4 


005205 


509) 


bl24 1)6 


077477 


5094 


1.24)411 


005704 


5095 


C24)42 


001401 


5096 


(124)44 


1 04000 


5097 







MOV 


1101, R0 


hEO 


S0B4 


BMI 


SOB 4 


BVS 


SOP 4 


BCS 


SOB 4 


nEC 


R0 


CMp 


I>0,R2 


PNt 


S0B4 


ccc 




SOB 


R2,S0B3 


BE(J 


SOB 4 


Bit 


S0B4 


TST 


P2 


HEU 


,♦4 


HLT 







Hr.T 






SOB 


PH.. -2 




TST 


K0 




bEQ 


.«4 




HLT 




S0B5A! 


MOV 


1 100000. R4 




BP 


IS 


3$: 


IHC 


P4 




B1I 


2S 




HLT 




Us 


.SOB 

Ht.T 


R4,3S 


2S: 


MOV 


•100, P3 


S0B6: 


sob 


R3,S0R6 




TST 


R3 




BEQ 


SOB10 


S0B7: 


Hr.T 




S0B8; 


TST 


R5 



bKU 


.♦4 


H1,T 




INC 


F5 


SOb 


H4»SOP9 


T51 


H4 


Bt-:!; 


.♦4 


HT.T 





;SET CHECK REGISTER, P0»l»l 
[CHECK CONDITION COOES HflER 
;SOB BRANCH, 
JSOB SHOULD NOT EFrCCT 
[CONDITION CODES. 
[DECREMENT CHECK REGISTER 
[CHECK THftT SOB DECREMENTS 

[SET CONDITION CODES BEFORE SOB 
[BRANCH TO SOBS UNTIL R2»« 
[CHECK CONDITION CODES AFTER 
[SOB FALLS THROUGH 
[CHECK IF R2»0 

[ERROR I 



[BRPOBl 

•SOB SHOULD NOT BRANCH 

[CHECK IF P0=0 AFTER SOB 

[FPPOP! 

[ R4=100000 

[P4=100000 

[N BIT SHOULD BE SET 
[FRROPi SOB DID NOT 
[INCREMENT PROPEPLJ 

[SOP SHOULD BRANCH 

[ERPORl SOB DID NOT BRANCH 

[R)sl00 

[USE S0» TO BRANCH 10 ITSELF 

[CHECK IF R3=0 

[EPPOP! 

[CHUCK INDICATOR CR5) 
[IF SOB BRANCHES INCORRECTLY 
[WHEN CHECKING MAX, BRANCH, 
[P5 WILL NOT BE CLFARFD AT 
[THIS POINT INDICATING AN EBBOB. 

[BRANCH IF SOS BRANCHES CORRECTLY 
[FBBOPl 

[StT INDICATOR (R5) 
[TE.5T MAX. BRANCH OF SOB 
[CHECK 11 P4=:0 



MAINDFC-1 1-OOKDC-A POP 11/6X SERIFS CPU EXtBCISFP HACY11 2711006) 07-FFB-77 
DOROCA.PIl 07-FEB-77 09l5S T50 CHtCK THt MARK INSTRUCTION 
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5099 
5099 
6000 
6001 
6002 
6003 

6004 
6005 
6006 
6007 
6008 
6000 
6010 
6011 
6012 
601 ) 
6014 
6015 
6016 
6017 
6019 
6019 
6020 
6021 
6022 
6023 
6024 
6025 
6026 
6027 
6028 
6029 
6030 
6031 
6032 
6033 
6034 
6035 
6036 
6037 
6039 
6039 
6040 
6041 
6042 
6043 
6044 
6045 
6046 
6047 
6048 
6049 
6050 
6051 
6052 
6053 



024)46 
024)46 
024 350 
024356 
024360 
024)62 
024364 
024366 
024370 
024372 
024374 
024376 
024400 
024404 
K24406 
024412 
024414 
024416 
'24420 
024422 
024424 
024426 
024430 
824432 
024434 
024436 
024440 



024442 
»24442 
034444 



[♦TEST 
[[••••• 

TST501 



CHECK THE MARK INSTRUCTION 



000004 
112737 
010602 
010705 
310500 
010546 
010746 
010746 
010746 
010746 
910746 
D12746 
019605 
004767 
200403 
900205 
104000 
900407 
020602 
001492 
104000 
900403 
02909! 
001 491 
104009 
919206 



000050 001202 



MARKEXi 
[••••< 
• TEST 



MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

JSR 

BR 

PTS 

HLT 

BR 

CMP 

BEO 

HLT 

bp 
CMP 

UEQ 
HLT 
MOV 



l50,a«STSTNM 

SP,P2 

PC,P5 

R5,R0 

P5,-(SP) 

PC,-(SP) 

PC,-(SP) 

PC,-(SP) 

PC,-(.5P) 

rc,-(sp) 

<MARK>5,-fSP) 

5P,P5 

PC.MARKl 

.♦10 

R5 

MAPKEX 
SP,P2 



MAPKEX 
R0,P5 



THE STACK LOOKS LIKE THIS AFTER 
THE JSP INSTRUCTION 



THIS IS 

STRING 

OF 

FIVE 

DUMMY 



R2,SP 



-2 1SP)= R0 

-4(SP)= PC 

-6(SP)» PC*2 
-10(SP)a PC + 4 
■12(SP)i PC«6 
■14(SP)» PCtlM ARGUMENTS 
■16(SP)= MARK 5 
■20(SP1= PC PUSHED BY JSP 



[ERROR! SHOULD BE DOING MARK 5 INST. 



[FRROPi SP NOT RETURNED TO PROPER 
[VALUE BY MARK INSTRUCTION 



[FPROBl DID NOT RESTORE P5 FROM STACK 
[PtSTORE SP 



51 BTT/RTI TEST 
PTT/PTI TEST INSURES THAT CP DOES THE INSTRUCTION FOLLOWING 
AN RTT IF THE "T"BIT IS SET IN THE PSU.BUI DOES HONOR 
THE TRAP IMMEDIATELY IF IT EXECUTES AN RTl 
INSTRUCTION SEOUENCF-RTT 



2SI 



RTT 
INC 

COM 
MOV 
BTI 
C"P 



B0 



SAVPSW,2(SP) 



»PTT,2S 

ETC 



INSTRUCTION SOUENCE-RTI 



291 

5«: 



RTI 
COM 
HOV 
RTI 
INC 
CMP 



SAVPSW,2(SP) 

R0 

•PTT,2S 

ETC 



[HO 'T' TRAP AFTER RTT 

[R0S000001 

['T' TRAP TO 5« AFTER INC 

[RB=177776 

[CLEAR 'T' BIT IN RETURN PSN 

[RETURN TO INSTRUCTION FOLLOKING INC 

[CHECK 



;-T' TRAP AFTER RTI 

[B0«177777 

[CLEAR 'T' BIT IN RETURN P5N 

[RETURN TO INC INSTRUCTION 

[P0S000000 

[CHECK 



000094 

112737 000051 001202 



SCOPE 
MOVB 



•5l,»ISTSTNM 



HAI»DEC-I l-OOKOC-» PDP 1I/6X SERIES CPU EXERCISER H«CYll J7(H»e6) 
DOKOC«.P11 a7-rE!>.77 B9I58 T51 RTT/RTI TEST 



6n54 


024452 


013767 


177776 


000174 


6055 


»24460 


012767 


000020 


000166 


6II56 


1124466 


001143 






6H57 


024470 


010746 






6«SII 


024472 


062716 


000116 




605*« 


024476 


012637 


000014 




t>il6.i 


H24592 


016746 


0140146 




bfi6t 


^24596 


011637 


000016 




6062 


324512 


052737 


000340 


177776 


606) 


n24520 


005000 






6I<6< 


B24522 


052716 


000360 




6065 


824526 


010746 






6066 


1)24550 


062716 


000006 




6067 


1)24534 


000006 






6066 


024536 


035200 






6069 










6070 


024540 


042737 


000340 


177776 


6071 


024546 


022767 


000006 


177760 


6072 


324554 


001005 






6073 


f.24556 


022700 


177776 




6074 


024562 


001406 






6075 


P24564 


104000 






6076 


024566 


000415 






6077 


n2457K 


005700 






6078 










6073 


024572 


001413 






60«J 


B24574 


10400? 






6081 


124576 


000411 






6082 


124600 


012767 


P00002 


177726 


008) 


024606 


00J1730 






6084 


02461 o 


005100 






608S 


024612 


016766 


(10O036 


000002 


61-96 


024620 


J00002 






6087 


1124622 


IM2767 


(VO006 


177704 


6088 


B24630 


012737 


001534 


000014 


6089 


»24636 


005037 


000016 




6090 


024642 








6091 










6092 










609) 










6094 


024642 








6095 


02464? 


000004 






6096 


024644 


112737 


00Ot)5? 


f11202 


6097 


f?4652 


000401 






6098 


r)24654 


000000 






6099 


^24656 


016700 


177772 




6100 


024662 


1 05000 






6101 


024664 


012702 


1 40000 





HOV 
BIT 
BNE 
HOV 
ADD 
HOV 
MOV 
MOV 
8IS 
CUP 
RIS 
MOV 
APD 
PTT 
INC 

BIC 
CXP 
PNf, 
CHP 

REU 
HIT 
BR 
TST 



0IPSW,SAVPSM 

l20rSAVPSM 

RIT2EX 

PC,-(5P) 

I5$-.,(SP) 

tSP)*»94T0ITVEC 

5AV0SW,-(SP) 

(SP)«BtTBITVECf2 

•PR7«atPSW 

R0 

»PB7*20.(SP) 

PC,-(SP) 

t6,{SPl 

PO 

IIPP7,fl(tPSW 
IRTT,?S 
3$ 

1177776. R0 
4S 





bFO 


6S 




HLT 






RK 


6$ 


4$: 


MOV 


•PT1,?S 




BB 


1$ 


5S: 


COH 


P0 




Hnv 


SAVPS«.2(SP) 




PTI 




bs: 


HOV 


•PTT. 2$ 




HOV 


ISBTPN.»tTBlTVEC 




CLP 


0>TRITVEC«2 


PTTIEX: 







07-FrB-77 10108 PACE 132 



iSAVE PSU 

iCHECK ir "T'BIT SET 

iBRAKCH TO EXIT 

[GET CURRENT PC 

jFORH RELOCATED PC 

JliOAD INTO TRAP VECTOR 

|CET CURRENT PSW 

ISET PHIORITI LEVEL 7 

I SET "T"BIT IN PSN ON STACK 

J PUT THE PC ON THE STACK 

! ADJUST PC FOR NEXT INSTRUCTION 

[DONE TO SEE IF INSTR. FOLLOUING 
(PTT IS EXECUTED IF I-BIT SET 
(SET PRIORITY LEVEL 

(CHECK IF INC WAS EXECUTED 
(CHECK IF COH-R0 EXECUTED 

(ERPOBIRB NOT COHPLIHENTED 
(EXIT TEST 

(TEST IF TRAPED BEFORE INC INST, 
(HAS EXECUTED 

(ERPOm 
(EXIT TEST 



(PTT CHECK 



SECOND PTT TEST 



TST52I 


SCUPE 






MOVP 


IS2#?«STSTNM 




HP 


KTTZA 


S*VPSW: 


.rtUPD 





PTTJft: 


MOV 


SAVPSW,RW 




CIjPH 


Ri* 




MOV 


•UH,P? 



IRESTORF 'T' TRAP VECTOR 



(GET SAVED PSW 

(CLEAR PRiOITy LEVEL, T, AND COND CODES 



HAlNDEC-l l-fOKDC-A PDP 11 /6X SERIFS CPU SXERCISH" HACYU 27(10061 
D0KDCA.P11 07.FEB.77 09:58 T52 SFCONH HT TEST 



07-FEB-77 10:08 PAGE 133 



6102 il2467« e740O2 

6103 024672 r')1423 

6104 024674 l'327O0 140000 

6105 024700 001036 



XOP 


P0.P2 


BEU 


28 


BIT 


»UM,R0 


BNE 


RTT2EX 



jUSI-.B MODt 



MAINDEC-ll-DOKDC.« PDP 1 1 /6X SEPIES CPU EIERCTStR HACIll ?7(lfl06) BI-rEB-TT iei«8 PSGE 134 

DOKDCA.pl 1 97-FEB-77 ti9l5a T52 SECOND PTT TEST 



6106 
61^7 

6ie<> 

61 U 
61 II 
6112 
61 n 
hi I t 
6115 
61 lb 
61 17 
61 18 
6114 
6 12fl 
6121 
6122 
6123 
612« 
6125 
6126 
6127 
612S 
6121 
61 3S 
61 31 
6132 
61)3 
61 14 
61 35 
61 36 
61 3' 
61 3e 
61 it 
6 1 I^T 

6ni 

61 12 
6143 
61 44 
6145 
61 46 
61 47 
61 4R 
61 19 
615a 
6151 
6152 
6153 
6154 
6155 
61 56 
6157 
6158 
6159 
616t) 
6161 



;TEST THAT PIT CLEARS BITS 12,13 i PRIORITY LEVEL BITS IN KERNEL MODE 



524702 
U2471t1 
M24714 
U24716 
024722 
(124724 
(•24730 
024734 
024736 
02474(1 



024742 

124750 
124752 
«2»75l 
l!2476i' 
4)24762 
024770 
(124772 
■121774 

-124776 

(.25004 
(;2500b 
025010 
125014 
025820 



025B22 
025 122 
025^30 

H25032 



y25 140 
025046 
to 2 5 050 
025052 
025056 
025060 
025064 
r,25e7.1 
.125«74 
025102 
(1251 10 
025114 
125116 
025122 



012737 

012746 
310746 
^62716 
000006 
1113700 
l)227ai1 
0(91 420 

1 04000 

(S00416 



052737 
»05«16 
010716 
(162716 
000002 
022737 
001402 

i040a0 

000430 
016737 

000P;a4 

0U702 
062702 
012707 
(9(10003 



1 12737 
01 0700 
005740 
01003' 
a1il7sl3 
1627a» 
91^037 
010737 
J62737 
013737 
1(15737 
0114J2 
0.10167 
0127^0 



030240 
000100 



177776 
000100 



MOV 
MOV 
MOV 
ADD 
RTT 
MOV 
CMC 

HLT 

BR 



»PUM*PR5,a»PSW 
•PR2,-(SP) 
PC,-(SP) 
I1S-.,ISP1 

e4PSW,R0 

«PR2,R0 

RTT2EX 



jGO TO KERNEL MODE 
•FORM NEW PC 



;NOW USING REG SET 
J TESTS THE PSW AFTER THE RTT 



JERROHI INCORRECT PSU AFTER THE RTT 



STEST TO INSURE THAT OTt DOtS NOT CLEAR BITS 12-15 IN USER MODE 



03034!" 177776 2S: 



170340 177776 5S: 



HIS 
CLR 

MOV 
ADD 
RTI 
CMP 
HEa 
HLT 
HP 



177652 177776 



000012 
036574 



»PUM*PR7»atPS« 
-(SP) 
PC.-(SP) 
»S«-.,(SP) 

<l)M*pnM + PP7»<>IPSW 
PTT2EX 

RTT2EX 

5AVPSl«# »(IPSW 



lATTEMPS TO INSERT A PSW OF 
;ERRO(!; RTI CLEARED BITS IN PSW 



RTT2EX; MOV 
RELE5: SCOPE 

MOV PC,P2 

ADD 112. R2 

MOV IHELOC.PC 

PFL55: .(^ORD 

:5555555555555 LAST ADDRESS OF CODF TO BE RFLOCATED 55555565555 



;C,0 RELOCATE PROGRAM CODE 



(•TEST 53 CHECK ASH, ASHC, Mm,, AND DIV INSTRUCTIONS 
TST53: 



012767 000001 154274 

000004 

112737 000053 001202 



MOV 


It rSTIMES 


SCOPt 




MOVB 


|S3,aiiST5TNM 



rt«HH53 «('1?P»3 



0eH 55H 
HH1712 

Ht^l212 



HPH21(^ 



;;Dn 1 ITERATION 



.ShTTI. STftPT or SECTION n 

; 6666 6 6ft t.t.«>66f> FIRST ftOnpESS TO bF hELOCftTEH 666666bb6 

Ht'X6: f">VH »ST*J-1 ,e»STSTNM 

MOV PC*PH ;f^t-T PC 

T5T -(Rl^) :H0 CONTAINS THF, ADDRESS Of REL.6 

MOV hH,aiFRSTftD ;S*VK 

MOV PC,PW ;GF,T CURRENT PC 

SUh l.,R« ;SUBTPACT RFI.OCaTION FACTOR 

MOV PM,9|FaCT0P ;SAVE KFLOCATION FACTOR 

MOV PC,9|SLPf:MR *SET LOOP AODRE.SS 

A^D »2b» atSt.Pf.pP ; AlJ.JUSr 

MOW fl«sLpFRR,«»SLPftDR 

PKNEXFC ;BR IF TEST CODK TO BF EXECi'TED 



fl(»44B2 



TSTH 

REO 

JMP 

ASHLk*: MOV 



hEl,F6 
II, P« 



-RV rtlLL Be. THE SHIFT COUNT 



MAINDEC-1I-noKDC-fl POP 11 /6X SEPIFS CPU tXERCTSFP MACfll 37tlC06) 

DOt^nCA.Pll 97-FFB-77 fl9i5ft START Of SECTIO^' 6 



i>7-FEB-77 l^It^S PAGE l35 



6162 


025126 


012701 


000021 


6163 


025132 


005067 


000014 


6164 


025136 


010002 




6165 


025140 


010705 




6166 


025142 


010504 




6167 


1425144 


072502 




61611 


a>251«6 


113727 


177776 


6169 


025152 


000000 




6170 








6171 


025154 


006304 




6172 


025156 


1 13746 


177776 


6173 


025162 


112716 


000002 


6174 


025166 


001403 




6175 


02517a 


152767 


000002 177755 


6176 


025176 


112637 


177776 


6177 


"25282 


077214 




6178 


025204 


153767 


177776 177741 


6179 


025212 


020504 




61SB 


025214 


001004 




6181 


(125216 


126767 


177730 177727 


6182 


025224 


001401 




6183 


025226 


104030 




6184 


025230 


005200 




6185 


B25232 


020003 




6186 


H25234 


001 336 




6187 








6188 


025236 


012700 


177777 


6189 


925242 


012703 


177757 


6190 


e25246 


010002 




6191 


H25250 


010705 




6192 


025252 


019504 




6193 


H25254 


072502 




6194 


025256 


113727 


177776 


6195 


025262 


000000 




6196 








6197 


1125264 


005402 




619B 


1125266 


006204 




6199 


025270 


077202 




6200 


025272 


113767 


177776 177763 


6201 


025 300 


142767 


000002 177755 


6202 


II25306 


020504 




6203 


025310 


001004 




6204 


025112 


126767 


177744 177743 


6205 


025320 


001401 




6206 


025322 


104000 




6207 


025324 


005300 




6208 


025326 


020003 




6209 


025330 


001 346 




6210 








6211 


025332 


012746 


000037 


6212 


0253)6 


012746 


000001 


6213 


B25342 


011600 




6214 


025344 


010705 




6215 


025346 


010503 




6216 


025350 


005004 




6217 


025352 


005002 







MOV 


1117, ,R3 


is: 


CLP 


2S 




MOV 


H0,R2 




MOV 


PC,P5 




MOV 


P5,P4 




ASH 


H2,P5 




MOVH 


M4PSW, (PC)+ 


2s: 


.WOPD 





3s: 


ASL 


R4 




MOVP 


e«P$W,-(SP1 




HITB 


»2, (SP) 




bFO 


30$ 




BISH 


12,28*1 


30SI 


MOVB 


ISP)»,»»PSB 




SOB 


P2,3S 




HISB 


iB«psw,2$*l 




CMP 


R5,R4 




BNt 


4S 




C1PB 


2S,2S*1 




bE(J 


,14 


481 


HLT 






INC 


1(0 




CMP 


R0,R3 




BNt 


13 


ASHR0: 


MOV 


«-l,R(1 




MOV 


•-17.,R3 


IS: 


MOV 


P0.P2 




MOV 


rc,R5 




MOV 


P5,R4 




ASH 


R2,p5 




MOVB 


eipsw, (PC)+ 


2$: 


.WORD 







NEG 


R2 


3s: 


ASP 


1-4 




SOH 


R2,3S 




MOVP 


e»PSw,2S+i 




BICR 


I2,2S«1 




CMP 


R5,P4 




HNt 


4S 




CMPB 


2$,2S»1 




BEO 


.»4 


4S: 


HLT 






DEC 


R0 




C"P 


P0,R3 




BNE 


IS 


ASHCL0: 


MOV 


>3I.,-(SP) 




MOV 


1 1 , - I SP ) 


1>: 


MOV 


(SP),P0 




MOV 


PC,R5 




MOV 


R5,R3 




CLR 


P4 




CLR 


P2 



;MAX SHIFT COUNT 

;PKESET SAVED CCS LOCATION«0 

;GET SHIFT COUNT FOR PASS 

;P5 i. B4 WILL BE DATA SHIFTED BY 

;ASH & ASL INSTRUCTIONS 

;SHIFT R5 

;SAVE CCS 

jCOhTAINS ASH CCS IN EVEN BYTE 

jASL CCS IN ODD BYTE 

jSHIFT B4 

;SAVE PS» ON STACK 

:CHECK If ASL SET V BIT 

;1F ASL SET V THEN SET V IN 2»»1 
;HESTORK ORIGINAL PSW 
jSHIFT B4 R2 TIMES 
;SAVE CCS AFTER ASL 
;CHFCK ASH 4 ASL RESULTS 

[CHECK ASH I. ASL CCS 

[EPPORl ll^COPI^ECT RESULT OP CCS 
- INCREMENT PASS SHIFT COUNT 



•R0 = RIGHT SHIFT COUNT FOB PASS 

jMAX SHIFT COUNT 

;GET SHIFT COUNT FOR PASS 

;R5 t R4 = DATA TO BE SHIFTED 

.•BY ASH 1, ASP INSTRUCTIONS 

;SHIFT R5 R2 TIMES 

;SAVE CCS IN EVEN BYTE 

(CONTAINS ASH CCS IN EVEN BYTE 

[ASP CCS IN ODD BYTE 

(SHIFT R4 

(SHIFT B4 R2 TIMES 

(SAVE CCS AFTER ASR 

(ASH RIGHT WILL NOT SET V ASF HAY SET V 

[CHECK ASH (1. ASR RESULTS 

[CHECK ASH I. ASR CCS 



(DECREMENT PASS SHIFT COUNT 



(PUT MAX SHIFT COUNT ON STACK 

(PUT LEFT SHIFT COUNT ON STACK 

(GET PASS SHIFT COUNT 

(CURRENT PC IS DATA TO BE SHIFTED 

(ASHC SHIFTS R4,R5>A5I,,R0L SHIFTS R2,R3 



HJINOFC-ll-DOPfOC-il PDP 11/6X SERIES CPU EXERCISEB MACYll JTdUBfc) 
DOKDCA.PII i7-FEF-77 »9|58 START OF SECTION 6 



H7-FE8-77 lfl!»8 PAGE 136 



6?ie 


925354 


»7340B 




6319 


025356 


906)83 




kiln 


lt2536H 


0P16102 




bin 


B25362 


077?«3 




f.2J2 


£125364 


I»2l>4e2 




62J1 


B25366 


01*1002 




6224 


e2S)7t! 


020503 




622S 


U25372 


001401 




6226 


025374 


1040H.) 




6227 


(TJ5)76 


005216 




6228 


n2540(* 


071666 


000002 


6229 


J254a4 


001 156 




623a 


11254«6 


0226^6 




6231 








6732 


H2541i» 


012746 


177740 


67M 


B25414 


012746 


177777 


6234 


H254211 


01 1600 




6235 


1'25422 


010702 




62)6 


1^25424 


010701 




62)7 


(,25420 


00500) 




6238 


«2543ri 


005005 




62)9 


M25432 


00U262 




621^ 


1-25434 


073200 




6241 


t!75436 


1X2410 




6242 


!>75 44» 


0.15400 




6243 


J25442 


006204 




6244 


125144 


006035 




624S 


.)25 146 


077003 




6746 


■■■25450 


020204 




6747 


"25452 


1101002 




624H 


1:25451 


070)05 




6249 


1'25 456 


001401 




625.) 


a2546Pi 


104000 




6251 


n25 162 


0^5316 




6252 


J-2S464 


071666 


000002 


6253 


S>2547» 


80135) 




6754 


■ 125 172 


P72626 




6255 








6256 








6257 








6251 








6259 








626i) 








6261 


il25474 






6262 


W25471 


003004 




626) 


i>25476 


112737 


000054 001202 


6764 


H2SSH4 


m2700 


000001 


6265 


■"2551.1 


012706 


000700 


6266 


>125514 


805016 




6267 


1125516 


010702 




6269 


.t3552H 


010727 




6269 


W25522 


^00000 




627.1 


.12552) 


0051' '33 




6271 


!)25526 


005004 




6272 


925531 


010205 




627) 


^25532 


100001 







ASHC 


R0,R4 


3tl 


ASL 


R3 




ROL 


R2 




SOB 


R0f 2S 




CWP 


R4,R2 




BNt 


3S 




C«P 


R5,R3 




BEO 


.♦4 


3S! 


HI,T 






INC 


(SP) 




CMP 


(SP),2(5P) 




BNE 


1$ 




z->f 


(SP)*,(SP)» 


ASHCP0; 


wnv 


1-32. .-(SP) 




MUV 


<-l,-fSPl 


Ui 


MOV 


(SP),R0 




0C1V 


PC.R2 




MOV 


R7,R4 




CI.R 


P3 




CLR 


R5 




SEV 






ASHC 


1.0,«2 




BVS 


3S 




KFG 


R0 


2s: 


ASR 


P4 




POP 


1.5 




SOB 


R0,2S 




C»P 


R2.R4 




RNF 


3$ 




r-<p 


R 3 . R5 




RFO 


.♦4 


3s: 


HLT 






HFC 


(SP) 




ctp 


(SP),2(5P) 




HMt 


IS 




CMP 


1SP)«,(SP). 



;SHIFT R4 LEFT AS SPECIFIED BY R0 
:SHIFT R2,R3 LEFT 
jAS SPECIFIED BY Re 

jCHEC" RESULTS 



;INCREMENT NEXT PASS SHIFT COUNT 
JHEACHF.E) MAX COUNT (31.) 

;RESrORF STACK PTR 

• PUT MAX RI[,HT SHIFT COUNT ON STACK 

;PUT PASS SHIFT COUNT ON STACK 

:GtT PA.SS SHIFT COUNT 

;R2.R3 4. R4.R5 ARE THF OATA REGISTERS 

;T0 BF .5HIFTtD RY TEST 



[SET V BIT IN PSW 
JSHIFT P2,R) RIGHT R» TIMES 
jSHIFT RIGHT CLEARS V 
[NEGATE SHIFT COUNT FOR SOB 
[SHIFT R4,R5 RIGHT R0 TIMES 



[CHECK RESULT 



;.5ET SHUT COUNT FOR NEXT PASS 
[CHECK IF MAX SHIFT COUNT 



[RESTORE STACK PTR 



54 CHECK MUL 

Tit bFLOu TEST OF THE HUL INSTRUCTION MULTIPLIES THF CURRENT PC 

riY l,2,4,fl ETC AND SHIFTS THE SAME PC VALUE USING AN ASHC LEFT BY 

0/1. 2. 3. ETC AND COMPARES THE RESULTS. CONDITION CODE RESULTS ARE NOT CHECKED, 



SCOPE 




MOVB 


l54,mSTSTNM 


MOV 


»1,R0 


MOV 


IIISESTK.SP 


CLR 


(SP) 


MOV 


PC,P2 


MOV 


R2, (PClt 


..^ORD 





CLR 


R3 


CLR 


R1 


r^OV 


R7,P5 


UPL 


.•4 



;P« CONTAINS '*ur.T 1 PLI FR FOR MUL 

fSt-TUP THE STACK 

;CSP) CONTAIVS SHIFT VALUE FOR ASHC 

;i^i,H? & RS>»H4 APt OAtA REGISTERS 

ISAVE "lllLTIPJCAfJD 

jCONTAlNS ORIGlfJAL MUI.TIPlCAHn 



;fOP MLIL AND ASHC 

;IF MULiTPlCANH IS NEG THEN SET R4 * 



MAlNOEC-M-nutfDC-A POP 11/bX SERIFS CPU B-XtPCTSFt* MAClTn 27(li*«6) 

DOKnCA.PU ^7-FER-7T i»'J:58 T54 CHfCK WUI. 

COM l<4 

sec 

HlIL. Rt1,P7 



P7-FF:tt-77 lO'.lflU PAGt 137 



6274 


9355)4 


e^>5104 


6275 


■035536 


■»00277 


6776 


035540 


070200 


6277 






6378 


(I35S42 


102406 


6279 


025544 


001405 


6280 


"35546 


(•73416 


6281 






6382 


035550 


030304 


6383 


1125552 


?01002 


6384 


035554 


020305 


6385 


025556 


001401 


6386 


43S560 


104000 


6237 


035562 


005216 


6388 


025564 


006300 


63S9 


F35566 


103353 


6390 






6291 


(135570 


010702 


6392 


925572 


005202 


6293 


035574 


010227 


6394 


035576 


200000 


6295 


0256S0 


305103 


6796 


025602 


010204 


6297 


0356B4 


906201 


6298 


025606 


005104 


6399 


025610 


370300 


6300 






6)01 


025612 


030304 


6 302 


035614 


001903 


6303 


325616 


03000) 


6)04 


025620 


001401 


6305 


07S633 


104000 


6306 






6)07 






6308 






6)09 






6310 






6311 






6)12 






631) 


035624 




6314 


025624 


000004 


6315 


025626 


112737 000055 


6316 


035634 


012700 000001 


6317 


025640 


010716 


6318 


025642 


91160) 


6319 


«25644 


905002 


6)30 


025646 


999377 


6.131 


1)25650 


071299 


6)23 






6)23 


325652 


103417 


6324 


025654 


109416 


6)35 


025656 


102097 


6)36 


025660 


033709 000001 


6337 


R35664 


091912 


6)38 


1125666 


032716 100000 


6329 


1)25672 


001497 



2S! 



BVS 
HFO 
ASHC 

CMP 
BNl 
C"^P 
bEO 
HLT 
INC 
ASL 
RVC 
[CHECK ^'I1I, INS 
MOV 
INC 
MOV 
.WORD 
C^M 
MOV 
ASR 
COM 
MUL 

CMp 
bNt 
C"P 
HEQ 
3S: HLT 



3$ 
2$ 

(SP),R4 

R2.R4 

2S 

R),R5 



(SP) 
R0 



[FOR ASHC 

[PRESET CCS 

[MULTIPLY R2 HY R0 LEAVE PRODUCT 

[IN R2>P3 MSH IN R2,LSH IN K3 

[PRODUCT KILL NEVER BE = 
['MULTIPLY' R4,R5 BY (SP) LEAVE PRODUCT 
[IN H4.R5 MSH IN R4.LSH IN R5 
[CHECK MSH RESULT 

[CHICK LSH RtSUt.T 



[INCREMENT ASHC SHIFT COUNT 
(SHUT MUL MULTIPLIER 



T WITH MULTIPIER (P0) 
[P2 



PC,R3 

R7 

P2. CPC)+ 



R3 

P2,R4 

P4 

H4 

R0,R2 

H2.R4 
3S 



100000 
MULTIPICAND 



[SAVE MULTIPICAND 
[CONTAINS ORIGINAL 



<ULT1PICAND 



[R4 WILL BE MSH 'PRODUCT" 
[FORM 'PRODUCT* 
•COMPLEMFNT MSH 'PRODUCT' 
[MULTIPLY R2 BY 100000 LEAVING 
jR2 = MSH, R3 = LSH PRODUCT 
[COMPARE MSH PRODUCTS 

[CHECK LSH PRODUCT 



[•TEST 55 CHECK THE DIV INSTRUCIIOM 

■• THE BELOW TEST OF THE DIV INSTRUCTION DIVIDES THE CURRENT PC BY 

)• 1,2, 4, 8, ETC LEAVING THE QUOTIENT/REMAINDER IN R2/R3. NEXT THE UUOTIENI 

[. IS MULTFLIED BY 1,2. 4. 8, ETC AND THE REMAINDER ADDED. THE RESULT IS 

(• THEN COMPARED WITH THE ORIGINAL CURRENT PC. 



SCOPE 

MOVB 

MOV 

MOV 

MOV 

CLR 

sec 

DIV 

DCS 
BMI 
BVC 
CMP 
ItNE 
PIT 
BEti 



I55,»ISTSTN" 

I1,R0 

PC,(SP) 

(SP),B3 

R2 

R0,R2 

2S 
2$ 
20$ 
• 1,R0 
3S 

•100000, (SP) 
2S 



[R0SDIVISOR 

[SAVE DATA ON STACK 

[GET DATA 

[CLEAR MSH DIVIDEND 

[DIVIDE R3 BY R0 LEAVING OUQIIENT IN B2 
[AND REMAINDER IN R3 



[BRANCH IF DIVIDE WORKED 

;V BIT SHOULD ONLY SET IF DIVIDING BY 1 

[AND THE LSH OF DIVIDEND 

[IS NEGATIVE 



MAItiPFC-M-DOKOC-ft POP 11/6X SERIFS CPU EXERCISFB KACYll 27(1»06) 07-FtB-77 lC«:flB PAGE U8 

DOHnCft.pl I 07-FEB-77 nqiSB T55 CHtCK THE DIV INSTRUCTION 



;GET QUOTIENT 

;HULTIPI.y (QUOTIENT BY DIVISOR 

;ADD REMHINDEP TO L5H PRODUCT 

;SHOUl.D bE NO CARRY 

jCHECK RESULT 

;FPR0R1 DIVIDE FAILED 

•QUOTIENT IS IN P2, REMAINDER IN P3 

•ORIGINAL PC IS ON STACK AND FINAL 

•PROUUCT IN H4,R5 IMSHJILSH] 

;GET NEXT DIVISOR 



t>m 


025674 


|)M<)407 




6131 


125676 


rl0204 




6132 


H?57a(1 


fl7i)400 




6333 


B25782 


0fi!»3t)5 




6i3< 


H257SI4 


l«34a2 




63)5 


;)J57S6 


021605 




63)6 


«I257114 


«»1 4«)1 




6)37 


325712 


1.1405)0 




633D 








6339 








6341' 








6)41 


32571 1 


9»)6 33.) 




6)42 


b25716 


1H2)51 




6)4) 








6 )44 








6)45 


;»2572^ 


0!>5.)16 




6)46 


kl25722 


7^5^^^ 




6 )47 


^*25724 


l>127a2 


tu)0020 


6)4B 


*^25733 


3.»5*'67 


000012 


6349 


B25734 


<<l97a3 




6)5<1 


ii25736 


ri0)04 




6351 


a2574J 


1)72)16 




6)52 


"25742 


5<1 )727 


177776 


615) 


.•25746 


f 1 ,1 p .1 




6)54 








6)55 


.t25J5'l 


E 7 2 4 3.1 




6 )56 


025752 


11 1767 


177776 177767 


6)57 


^2576n 


»7t))04 




635n 


1>25762 


(^^100t 




6 )59 


"25764 


126767 


177756 177755 


616^ 


>'25772 


k»t11 401 




6361 


n25774 


1.11^00 




6)6? 








6163 


.'25776 


005200 




6)61 


-■26.*a^ 


».»5716 




6)65 


"26082 


0202an 




6)66 


t»260fc)4 


t'/l 351 




6)67 








6)61 


''26t)^6 


005J116 




6)69 


•26?li' 


lj*5«00 




6)7^ 


•'26D12 


005 432 




6)71 








6)72 


■•26.114 


005067 


(106012 


6)7) 


vl26»i2^ 


010704 




6)71 


l'26^22 


010405 




6)75 


y26*124 


f72416 




6176 


l*?6t)26 


013727 


177776 


6177 


"26(132 


000000 




6)79 








6179 


t.26kl34 


072500 




6)B^ 


^26.136 


11 )76J 


177776 177767 


6)yi 


H26kl44 


020405 




6382 


L'26fl46 


001004 




6)8) 


H26fl5n 


126767 


177756 177755 


6)81 


fr?26tl56 


001401 




6)115 


026^6^ 


104000 





hP 


38 


MOV 


N2,l>4 


Mill. 


Ra,R4 


ADD 


R3,R5 


bCS 


2S 


COP 


(SP),R5 


bPO 


.♦4 


HLT 





3s: 


ASt 


RU 




BVC 


IS 


ICHECK 


ASH,ASHC 


,Mi[L» AMD ni 


ASHLl: 


CLB 


(SP) 




CI.R 


P0 




ynv 


»16.,R2 


is: 


CLP 


2S 




Mnv 


PC,R3 




"OV 


H3,R4 




ASH 


{SP),P3 




MOV 


0tPSW, (PC)* 


2$: 


.WORD 







ASH 


P0,P4 




MOVh 


0#P5W,2$+1 




CMP 


P3,R4 




P'JF- 


3S 




CMPH 


2S,2S»1 




BFO 


.»4 


3$: 


HI,T 






INC 


R0 




I><C 


(SP) 




CMF 


1-2»P0 




HNfc. 


IS 


ASHRl: 


CLP 


(SP) 




CLI. 


P0 




NPG 


R2 


is: 


CLP 


2S 




MOV 


FC,P4 




MOV 


F4,R5 




ASH 


(SP1,P4 




i..OV 


PtPSW, (PC)* 


2s: 


,WOPD 







ASH 


P0r P5 




MOVH 


*(IPSW,2S*1 




CMP 


P4,P5 




U.lf. 


3S 




CmFR 


2S,2Stl 




DFU 


.*4 


3s: 


HI,T 





.-(SP) = SHIFT 
;P0 = SHIFT C 
;P2 = MAX LKF 
;CLFAR CC 
;R3.R4 s DATA 

:SHIFT B3 LFF 
fSAVE CCS 
JCONIAINS ASH 
;AND ASH P0,R 
;SHIFT R4 LEF 
fSAVE CCS IN 
:COMPARE RESU 
IRPANCH IF TH 
jChECK CCS A 

;FRHOP! FITHE 
;RESULT CCS 
•INCREMENT SH 
;INCRENENT SH 
:CHECK FOP MA 



NG ADDRESS MODE 1 

COUNT 
OUNT FOR CHECK ASH 

SHIFT COUhT 
OLDING ADDRESS 

TO BE SHIFTED 

T (SP) TIMES 

CSP),R3 CCS IN EVEM BYTE 
CCS IN ODD BJIE 
T P0 TIMES 

ODD BKTE OF 2S 
LTS 

FY DO NOT COMPARE 
FTEP ASH INSTRUCTIONS 

R RESULTS OF SHIFT OR 
ARE INCORPECT 
IFT COUNT FOR ASH PI),R4 
FT COUNT FOP ASH (SP)fH3 
SHIFT COUNT 



;(SP) = SHIFT COUNT FOR ASH (5P),R4 
:R0 = SHIFT COUNT FOR ASH R0,R5 
;P2 = MAX RIGHT SHIFT COUNT (SET BY 
;4&0VF TEST TO 16. NOW = -16. 
[CLEAR CCS HOLDING ADDRESS 
;H4,H5 = DATA TO HE SHIFTED PIGHT 

;SHIFT P4 RIGHT (SPl TIMES 

ISAVE CCS 

[CONTAINS ASH (SP),H4 CCS IN EVEN BYTE 

;ANn ASH P0,P5 CC'S IN ODD BYTE 

[SHIFT P5 RIGHT R0 TIMES 

[SAVE CCS IN ODD BYTE 2$ 

[CHECK RESULTS 

[CHECK RESULT CCS 

[FBBOPl EITHEP RESULTS Op RESULT CCS 
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6)86 

6)87 

6)88 

6389 

6390 

6)91 

6192 

6)93 

6394 

6395 

6396 

6397 

6)98 

6)99 

6400 

6401 

6402 

6403 

6404 

6405 

64116 

6407 

6408 

6409 

6410 

641 1 

6412 

6413 

6414 

6415 

6416 

6417 

6418 

6419 

6420 

6421 

6422 

6423 

6424 

6425 

6426 

6427 

6428 

6429 

643.a 

6431 

6432 

6433 

6434 

64)5 

6436 

6437 

6438 

6439 

6440 

6441 



iil26062 
026064 
026066 
026070 



026072 
026072 
026074 
826102 
II26I04 
026106 
026110 
1176112 
'126114 
026116 
(126122 
H26134 
"26126 
026130 
1)26132 
i<26134 
026136 
.126140 
026142 
026144 
1126146 



005)00 
0»5)16 
B200»2 
001 )51 



000004 
112737 
010703 
006702 
01 0304 
010316 
005216 
1 00002 
162716 
071 216 
10341.) 
102407 
001006 
100405 
905702 
001)61 
010416 
020316 
0014b)l 
104000 



DEC 
DEC 
CMP 

BNt 



(SP) 
P0,P2 



[DID NUT COMPARE 

[DtCREMENT SHIFT COUNT 

[DECREMENT SHIFT COUNT FOR ASH (SP),R4 

[CHICK FOP MAX RIGhr SHIFT 



56 DIVIDE AGAIN 
)HE BELOW TEST CHECKS THE DIVIDE INSTRUCTION BY DIVIDING 
THE CUHPENT PC BY ITSELFd. THE UUOTIFNT (IN R2) ALWAYS » 
AND THf RFMAINOFR (IN R3) ALWAYS = THE CURRENT PC. 



00l*H56 001202 



SCOPE 




MOVB 


«56.at5TSTNM 


MOV 


PC,P3 


SXT 


R2 


MOV 


B3,R4 


MOV 


R3f (SP) 


INC 


(SP) 


BPL 


IS 


S'PB 


12, (SP) 


DIV 


(SP),R2 


BCS 


2S 


HVS 


2S 


BNE 


2S 


BMI 


2S 


TST 


P2 


DNE 


DIVl 


HOV 


R4, (SP) 


CMP 


R), (SPI 


REQ 


.44 


HLT 





;CUPRENT PC IS LsH DIVIDEND 

•RXTEND SIGN TO P2 CMSH DIVIDEND) 

;SAVE ORIGINAL flVIDEND 

;PUT ON STACK 

;ftDD 1 (WILL HE DIVISOR) 

;BRftNCH IF POSITIVE 

jMAKt DIVISOR 1 LKSS THAN DIVIDEND 

SDlVmE R2 HV (SP) 

•CHfCK CONDITION CODES 



jCHKCK QUOTU;Nr (P2 « 0) 



;GET ORIGINAL DIVISOR 
;CHfcCK REMAINDER 



jRtPOPT ERROR 



THIS SECTION OF THE MFD TESTS EXERCISES CERTAIN SCRATCH 
PAD REGISTERS USING MFD pEAHS AND WRITES. THEIR ORIGINAL 
CONTENTS ARF RKSTOrED BUT; 



IMPORTANT NOTE 



THE CONSOLE MUST NOT I 1 1 BE USED DURING THESE MED • 
TESTS. NO INTERRUPTS OR TRRPS CAN BE ALLOWED EITHER* 
(THE T-BIT IS CLEARED FOR THESE TESTS) » 



»TEST S7 CHECK MFD IS ILLEGAL IN USER 

# THE NEXT TWO TESTS BELOW CHECK TO SEE THAT THE "MED" 

* {"MAINTENANCE, EXAM, AND DEPOSIT) INSTRUCTION WILL EXECUTE 

• WHEN IN KEhNEI, HQDE AND THAT IT IS ILLEGAL IN 

* USER MODE 
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6442 
6443 

6444 
6445 
6446 
6447 

644B 
6449 
645** 
64^1 
6452 
6453 
6*51 
6455 
6456 
6457 
645" 
6159 
64^') 
6461 
6462 
64b) 
64fi4 
64t)5 
b466 
6*67 
646fi 
6469 
647-i 
6471 
6472 
6473 
6471 
6175 
6476 
6477 
647Q 
647>^ 
6 4(^,t 
64dl 
6492 
61t*) 
64^4 
fe4H5 
61H6 
b4H7 
64H14 
64fl9 
649(« 
6491 
6492 
649] 
6494 
6495 
6496 
6497 



P26t5H 
n2615W 
^26152 
376160 
e76l66 
f26174 
£J?62fl0 
»262t94 

J262M 
H2622H 
it?6224 
J262314 

?262)6 
P76242 
V176244 
tf2625(?' 
«26254 
'*2626»1 
<^?6264 
C^36266 
r2b27*l 
'»26272 
!»26274 
■326276 
H361^^ 
0263(^2 



F2634i() 
t, 26344 
f 26 346 

32t»35t* 
t'26352 
i:'26 35 4 
H26)5b 
^26 36*" 



112737 
ei2737 
(tl 3737 
PH4737 
0l37fl>4 
B10337 
PI0«37 
«1«»'37 
Cl^?37 
1)1 ^i" 3 7 
Hi 2 737 
(<127^6 
018746 
?627t6 
B11637 
tM2h37 
i,41?7^1 
p'^53fln 
p7b60-4 
^•4^(^41 
1 «4t*k).i 
*''*iJ407 
p»57a?« 
|4v114^1 
I ft4H>4d 



;«26 3H4 Plrt7 1 

i»263H6 «62716 

5^26312 i>7HS^i? 

:'26314 fft2737 

i?6i22 lit2737 



P2bJ3i^ 

t'76 IS-^ i»flaf fl4 
'«7633? 112737 



K*5i'37 
ai*.«2S7 
H766t»H 
P^i(J<*41 
1 v^3*<43 
1»*24?2 

1 i^aiji 

1 ^4t»pii* 



fl?0057 
0(^0^01 
177776 
0S4U2 
0O034P 
»300U(16 
000^12 
01.40022 
0a0rt32 
0^0116 
14034^ 
R')0700 

(400032 
000004 
(4<?0H10 
177777 



001702 
001324 
002362 MFDl: 



055064 
054774 



000Hb0 
177776 



0540.^01 4S: 



SCOPE 

HOVB 

MOV 

MOV 

JSP 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

AHD 

MOV 

MOV 

MOV 

CLK 

MRU 

.WORD 

HLT 

Hf» 

TST 

at a 

HLT 

MOV 
AOD 
hll 

KOV 
MOV 



#57 

PIPS 

PC,* 
1340 
R0« a 

H«, 

H0*^ 

R^« » 

1140 

«USE 

PC,- 

I2S- 

(SP) 

tSP) 

»-l» 

PC 



aiSTSTNM 
•STTMFS 
M,ailPSWHOL 
ICLRTBIT 

P0 
»6 
«12 
lt?2 

• 32 

• 116 

340ria«PSW 
STK,SP 
(SP) 
•f (SP) 
, atfeUHvEC 
♦,a#HFSVEC 
RI 



PC, (SP) 
»4S-,,(SP1 



lKHPRT,flilFHPVECr 
|IPt..seRl<«atpKSVEC 



;[)0 1 ITERATION 

;SAVE HSM 

•GO CLEAR "T-BIT" IF SET 

fSET "VECT0R*2'S" UP FOR MED TESTS 



•GO TO USER MODE 
•SETUP USER STACt' PTR, 

;Ge:t current PC 

;SET FRROP TRAP VICTOR TO 2S BELOW 

jLOAU RFSKRVFD INST, TRAP VECTOR 

;LOAD Rl WITH A -1 

;CLKAP R0 

;TRY TO 00 MAINT, EXAMiNt 

;MrD READ CODF FOR PI 

jEPROr - MED TNST. f^OT ILLEGAL IN USER 

• IS RPt UNCHAnGEO? 

•BRANCH IF YES 

;FHPOR - MED rNSTRUCTION WAS EXECUTED 

jnEFORt TRAPPING 

•RKPLBCF RETURN PC «ITH 

;AUORrSS Of 4S BFLOW 

•RETURN (TO 4S ) 

RESTORE ERROR TRftP tfECTOR 

jRfSTORE RESERVED INST, TRAP VECTOR 



CHFC*' MFD DOESN'T AFFECT PgW 





SCOPE 






hOVH 


lt6t;i,atSTSTNM 


MEDfi! 


CI.R 
CCC 
MfD 


la « 1- ' s w 




,WOPl> 


v,i\ 




tiCS 


MK:Dt4LT 




hV5 


MFPHLT 




hMI 


MFfiHLT 




RNF 


.M 


mfdhlt: 


HLT 





;(30 TO KLPNH MODfc: 
:CLHP CONDI TTON CODt BITS 
;no MftI^T. t.XAMINt: Of Rl 
;Mt:n PtflU CODb hOH Rl 



;FRWOR CC-HIrS IN PSW AFFECTED PY MED 



• Test 6i mel* test - p/k* data patterns to rec;s 

• THIS rAFTICIlLAR MF.O TEST »JPITKS DATA PATTERNS 
» TO THOSE INTtRNAL REGS. WHICH CAN bE WRITTEN 

• AUn READ WITHOUT SPECIAt, CONSIDEPA IONS. REGISTERS 
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6498 
61'»9 

6St*l 
6S0? 
651-J 
6^^1 
65^5 
65X6 
65i>7 
6Si)'J 
65J9 
651.1 
6511 
6512 
651 9 
6514 
6515 
6516 
6517 
6518 
6519 
65?.> 
6521 
6522 
652) 
6521 
6525 
6526 
6527 
6528 
6529 
653a 
6531 
6532 
653) 
6534 
6535 
6536 
65)7 
653S 
6539 
654^ 
6541 
65 4 2 
6543 
6544 
6545 
6546 
6547 
6548 
6549 
655D 
6551 
6552 
6553 



U26364 
l'26361 
i!26366 
C76374 
•i264»2 
<f264<d6 
1*26414 
M26420 
P76424 
»2643' 
«26434 
!<26436 
e26440 
(^26441 
026 451} 
<>264S4 
«i26456 
l«26«6t) 
826462 
026 46 4 
P26466 
1)26472 
SI26476 
e265l9H 
B265H2 
e265tD 
026512 



K26Slt 
«<26520 
«"26524 
1126532 
(•26534 
e265)6 



0<?ld^a4 
112737 
1112737 
B127ai 
1)127)7 
I1II67 
112167 
II 1167 
112167 
l»766al1 

iaiei37 
»\ 37a.' 

0766a(* 

Ba5aa>i 
»76h0a 
H^iaaai* 
i(iai37 
fi37«a 
.)766aa 
0>»«aaa 

«23737 

a»i4ai 

ia4»a"» 



(>»51 37 
IH37al 
B22737 

HH5711 
Iiai323 



a»0D6i 
0a(i34» 
0P25a2 

125252 

i'iiao)6 
raaii54 



8^2472 
0B2474 
H('2476 



aa25aa 
aa2472 



B<»12a2 
177776 



l»112«76 is; 



2s: 

IKS: 



i'^2476 i*a25aa 



ae2476 

H02474 
125252 



PEOIIIPING SPECIAI, TESTS APE TESTED IN LATER 

WED TFSTS. 

TABLE II CONTAIRS THE REGISTER ADDRESSES. 



SCOPE 

MOVB 

MOV 

MOV 

MOV 

MOVR 

MDVB 

MDVH 

MDVB 

MED 

.WORD 

MOV 

HOV 

MOV 

MFD 

.WORD 

CI.K 

MED 

.WORD 

HOV 

MOV 

MED 

.WORD 

CMP 

RED 

HLT 



161 ,fl«STSTNM 
a )4n.a»PSW 
ITHL2f Rt 
1125252, ««MEDTP2 
(Rn.US 

(Rl )»,ns 
(Pi),ias 

(Rl )»,12S 



RH,»IMEDTPa 
pl,ai"EDTPl 
B»MEDTP2,R0 



Rt), ««Mt:nTP3 
^KMEOTpf*, pa 



R»MFDTP2,atMEDTP 
3$ 



COM 


e»HEDTP2 


HOV 


SIMEDTPI .Rl 


CMp 


1125252, 0tHEDTP2 


BNE 


2S 


TST 


(PI ) 


BNE 


IS 



•KfPNEI. MODF-PRTORITY 7 
•TNITIALiae ADDRESS POINTER 

;PUT WRITE CODE BK " WR ITE-MED ' S" 

;aND POINT Rl TO READ CODE 

;PUT READ CODE BY -REBD-MED'S" 

;P1 NOrt POINTS TO NEXT PEG, 

jWED-PEAD THE IMTERNftL REG. 

yMf.D-REAO CODE 

;SAVE ITS ORIGINAL COMTENTS 

•SAVE ADLJR, PTR, VALUE 

;LUM) R^ WITH DATA TO BF WRITTEN 

;MtU-WRlTE THE TEST DBTA 

•fED-WPlTF CODE 

.-CLEAR R0 

;MED-REAI) THE flATA HACK 

;MFr)-RFAD CODE 

;SAVE DATA READ FUR COMPARISON 

;LOAD ORIGINAL HATA IN R« 

;MEP-WRITE ORG. DATA TO REG, 

;MEn-WHTTE CODE 

3 ;UI0 DATA READ=DATA WpTTTEN? 

;BRANCH IF YES 

;INT. REG, REAU BACK WRONG DATA 

jMEDCODE WILL BE AT 12S 

•DATA EXPECTED TS IN MEDTP2 

;OATA RECEIVED IS IN MEDTP3 

;CHANGE DATA PATTERN 

;HESTORE ADDR, POINTER 

:BOTH DATA PATTERNS BEEN USED? 
JHRANCH IF NO 
jENO OF ADDP. TABLE? 
;BRANCH IF NO 



62 MED TFST - CSP CONSTANTS CHECK 

THIS TEST CHECKS THE CONSTANT VALUES LOCATEO 
IN THE C SCRATCH PAD, THE CONSTANTS ARE HEAD 
WITH A MED INSTRUCTION AND COMPARED TO THEIR 
EXPECTED VALUP. THE ADDRESSES OF THESE CONSTANTS 
AND THE VALUES EXPECTED ARE IN TABLE Vll, 
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10100 PAGE 142 



6554 

6556 

6557 

655H 

6559 

656t» 

6*i61 

65d2 

6^65 

65b1 

6S^5 

6566 

b567 

656R 

6560 

657PI 

6571 

6572 

657J 

6574 

6575 

f-lb 

6577 

657fi 

b57<l 

65«^ 

b5Hl 

65ri? 

b5ill3 

65(t4 

65^5 

658h 

6587 

6589 

65fl9 

b5«*H 

6591 

6592 

6591 

6594 

6595 

6596 

6597 

659fi 

6599 

66^1 

661^2 

bh<di 
66^5 
hbidb 
66.17 
bbvid 
6t«)9 



02654^ 
lr*26542 



112737 



r26553t 17000^) 



C26552 
1126556 
"26562 
^76564 
H26566 
J2657kl 
P26572 
t»26574 
»»26576 
r^26604 



912701 
fl2167 
0^1412 

0-*5(»03 
07660d 

020021 
W»1770 
0161 37 
10400.^ 



t*266»*6 Iff 0763 

1*266101 



02661.1 
02fchli) 
02hbl2 
i.;?662i» 
J26626 
r266 J4 
'^266 4i-^ 
0266 4 2 
026644 
P2665v> 
1*26654 
('26656 
y266 6ci 
026662 
(>26b64 
t»2667,1 
i>26672 



I127J7 

012737 
ei2737 
0f5B37 
r 7 6 6 kJ 3 
0^0322 
»427^^ 
pi527a^ 
0766.1^ 
030222 
^76^0^* 
0^1^144 
05279^ 
S 76603 
000344 



000062 0(11202 



(103034 
000006 



177776 00247b 



0«P^^63 
t»B0l^71 
055172 
055200 



100001 

001000 



001202 
177770 
00000 4 



SCOPE 

MOVB «63,aisTSTNM 



MEDTt0t CFCC 

MOV 
10S| HOV 

BEQ 
CT,R 
HED 
1$; .WORD 

TMp 
BEU 
MOV 
HLT 



(ITBT.7,B1 
(R1)*,U 
lU 



H0» CBt )*■ 
li^S 

•2(Pi l.aiMEnTP2 



;EXECUTE FLT, PT INST, SO FLT. PT. 
;CONSTAHTS ABE LOADED INTO CSP 
•SETUP TABLF POINTER 
jI.OAD ME.D READ CODE AT 16 
;EXIT IF END OF TEST 

;READ INTERNAL CONTENTS INTO R0 

;Din I PEAD THE CONSTANT I FXPECTED 

;BR&NCri IF YES 

;SAVt CONSTANT VALUE EXPECTED 

;CSP LOCATION HELD WRONG VALUE 

;MEOC0DE IS AT IS 

jDATA EXPECTKD Is IN MEDTP2 

•DATA RECEIVED IS IN R0 OR THE LOC , 

jBRANCH BACK TO TEST NEXT CONSTANT 



63 MEL TFST - MICPOBK ChFCK OF MICRQ-POINTS 

1H1S Te'ST UFFS THF MICROBHtAK REGISTtR AND THE 
IHfORMATION IM TABLE V TO CHECK THAT THF 
CORRECT MED-FI.OW Is ENTERED WHEN EACH 
REGISTER Is ACCESSEP BY A HED INSTRUCTION. 
THF MICFOBRFAK REG, IS SETUP TO CAUSE A TRAP TO 
LOC, 4 KHEN ITS CONTENTS EQUAL THE ADIIRESS 
OF THF WIPCOWORD RElNG EXECUTED, 

NOTE: THF MICRO BREAK - TRAP-TO-4 CAPABILITY 
IS TRIED AT THE BEGINNING OF THE TFST. 
IF IT DOESN'T HOPK, AN ERROR IS PRINTED 
AND THE TEST IS SKIPPED 



SCOPE 

MOVR 

HOV 

MOV 

cr.R 

MKO 
POhHAMI 

bic 

HIS 

mf:d 

WPk"HJMI 

MED 

HPFLAG 

BIS 

MKO 

WHFLAG 



«hi,atST5TN»* 
«SMHh*t ,aiUBREAK 
»BKF0irT»a»4 
ptBKFLAG 



(|RlT15fRlT0,R0 
•H1T9,R0 



«P1T15,RW 



;I,OAl) MICPOBR, REG, WITH AN MICRO ADDB, 
;L0AU ADDR. OF MiCROBK. ROUTINE IN 4 
;CLEAP MICPOSK. TRAP FLAG 



;FNSUPK LOG "CQf^T I NUOriS " MODE 



.Mfn-WRITE THE WHAMI REG TO 
•KNABLt MlCROHK-TRAP-TO-4 



;Mtn-WRITE ThK KLAG REG TO 
•KNAHLE MICROHK TRAPPING 
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tb\1 


026674 


r(183Clrf 




6f 1 1 


4*26676 


(<»57i7 


«55208 


6H2 


(■26782 


B»1H2^ 




6H3 


"267184 


104(*.3O 




661 1 








6615 








6616 


026786 


1><4401 


026714 


6617 


("26712 


B»0413 




6HS 








6619 


f»26742 






662^ 


("26742 


(^.in444 




6621 








6622 








6621 


1I26741 


0766(13 




6674 


(126746 


0'<010 3 




6625 


P2675a 


04270^ 


100007 


6626 


326754 


029027 


00«71« 


6627 








662<4 


H2676» 


0111401 




6629 


826762 


)114»0H 




6610 


(126764 






66M 








6632 


026764 


B12701 


002734 


6633 


(12677(» 


012702 


002762 


6634 


1126774 


m5711 




6635 


■•26776 


001426 




6636 


C2700(^ 


111167 


000030 


6637 


•127004 


011237 


177770 


6638 


e27Hli» 


005037 


055200 


6639 


(•27(114 


076600 




6641) 


(127H16 


000144 




6641 


(127«20 


052703 


100000 


6642 


027024 


0766011 




6643 


B27026 


000344 




6644 


1327030 


0«S00>l 




66 45 


027032 


076600 




6646 


»27b34 


00000^ 




6647 


B27fU6 


005737 


055200 


6648 


B27042 


001001 




6649 


027044 


104000 




665f) 








6661 








6652 








6653 


027046 


105721 




6654 


027050 


005722 




6655 


027052 


000750 




6656 








6657 


e27a54 


076600 




665S 


027056 


008022 




6659 


027060 


042700 


001000 


6661) 


027064 


076600 




6661 


027066 


000222 




6662 


027070 


012737 


055064 


6663 








6664 








6665 









SHAB 


R0 


TST 


OIBKFT.AG 


put 


1$ 



16SI 



JIICBOBK TRIP SHOULD OCCUR ON SW«B 

;PIIJ TRAP 10 4 OCCUR? 

(BRANCH IF »ES 

["ICROBPEIK TRAP 1)IDN-T WORK 

;WHEN TBIFD TO TRAP IN "SWAB" ROUTINE 

;THFREFORF PEST OF TEST IS SKIPPED 

,65S ;;TVPE ASCII STRING 

64$ llGET OVER THF ASCIZ 

<15><12>7SKIP TO NEXT TEST2<15><12> 



5i*S 



"FD 




RDLCUA 




BIC 


#10W(107»R0 


C"P 


hVt, ISWbl A 


BFQ 


168 


HLT 




MOV 


•ThL5.fi1 


HOV 


•TBL6,R2 


TSTB 


(PI) 


BEO 


5»S 


MOVB 


(Kl).12$ 


MOV 


(k2),»IUBPEAK 


CLR 


SIBKFIAG 


MED 




RDFLAG 




BIS 


•BIT15,R0 


MFD 




tiKdiAG 




CI.K 


R0 


MLD 




.WORD 





TST 


0IBKFLAG 


SNL 


20s 


HLT 





TSTB (Rl)t 
TST {R2)* 
BB 2» 

MED 

RDWHAMI 

BIC »BIT9,R0 

MFD 

WPWHAMI 

MOV (rFRPPT,a||4 



;SKIP TO END OF TESI 



;PEAO THE LOG CUA RtG. 

jMASK OFF NON-AOORESS BITS 

;UAS CORRECT MICRO ADDR. LOGGED? 

.•(MICRO ADDB. TRAPPED ON SHIFTED RIGHT) 

;RRANCH IF YES 

jLOG CUA DID NOT CONTAIN MICRO 

;ADDB. IT SHOULD HAVE CONTAINED AFTER 

jMICROBREAKING ON "SWBBl" 

;1NT1ALI2E TABLE PTR. IRl) 

;IS OPERATION CODE = 8 

;BRANCH IF YES, END OF TABLE 

;IF NO, LOAD WRITE CODE AFTER MED 

(LOAD MICROBK REG. WITH MICROAODR. 

(CLEAR MICROBK TRAP-TO-4 FLAG 



[MED WRITE TO FLAG BEG TO 

(FNABLE MICROBK TRAPPING 

■CLEAP B8 IN CASE MICROBK DOESN'T OCCUR 



•DID WE TRAP-TO-47 (FLAG NOT ■ 0) 

(BRANCH IF YES TO NEXT ENTRY 

(MICROBK. TPAP-TO-4 DID NOT OCCUR 

(MEDCODE IS AT 12S 

("ICROADDPESS IS AT ADDRESS CONTAINED IN R2) 



(BRANCH BACK TO 2$ 

(TEST IS OVER, DISABLE TRAPPING 



CLEAR THE WHAMI PEG. TO 

DISABLE MICROBK. TRAP-TO-4 
RESTORF NORMAL ERROR ROUTINE 



THE FOLLOWING TESTS WILL BE EXECUTED WHEN RELOCATED 
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666b 








6667 








bf.t>e 








6669 








667H 








6671 








6672 








6673 








6674 








667S 








6676 








6677 


«I27B76 






667S 


.■127S>76 


Bii(ma4 




6679 


l)271«U 


112737 


0001*64 001202 


668I« 


■»27ia6 


01^733 




66l!l 


827111' 


662711 1« 


000042 


6682 


»27l 14 


B1e7nt 




66R3 


P27I 16 


0627D1 


000005 


66R4 


W77122 


tllO»37 


000004 


66ftS 


't37126 


£17660^ 




6686 


B2713il 


1>«1?22 




66(i7 


l>27132 


i«527fl.l 


100001 


666* 


1-27136 


«7661ia 




668'* 


t*2714t1 


nrfH?22 




669.1 


II27142 


ai"5767 


177755 


6691 








6692 


1*27146 


m4ni).i 




6693 


r2715t; 


l)Hfl154 




6694 


P27152 


1)22626 




6695 


i'27154 


B12737 


055064 000004 


6696 


i;27162 


032737 


00010:1 177766 


6697 








6699 


f2717D 


DHlWill 




6699 


?27I72 


in4P«)ii 




67t»p 








67^1 








67«I2 


r27174 


H766^» 




67,)! 


127176 


0**^H»« 




67?4 


b272<ivI 


e327011 


100004 


67tr5 


l<272rf» 


(•ilKMl 




67tf6 


l!27206 


1114^*** 




67^7 








67i« 


•,2721/ 


1110137 


001536 


67«9 


■327214 


1<»473) 


053724 


6710 


B2722H 


emfi^ 




671 1 


H27222 


0766001 




6712 


327224 


0lti)lD2 




67 1 1 


a2722b 


l)1eC37 


002472 


671 1 


"127232 


B63737 


001550 001540 


6715 


II2724H 


P2H.437 


001540 


6716 








6717 


1127244 


UKHH1 




6711! 


^27246 


(1115205 




6719 


112725a 


U766?I0 




672H 


r?27252 


Bfieim 




6721 


k'27254 


B(*4t»«.1 





64 CHySICAL ADDRESS 6 ODD ADDRBSS ECRDOR LOGGING 
THIS TEST CHtCKS THAT THE PROPER PHYSICAL ADDRESS BITS 
<17l»H> ARE LOGGED UPON ERROR, THE ERROR IS CAUSED BY 
KOPCING AN OOn ADDRlSS TRAP, THE ERROR LOG MODE USED 
IS "LOG FIRST". ALSO, THE ODD ADDRESS ERROR BITS IN 
THE LOG JAM AND CPU ERROR REGISTER APE CHECKED, 



;Sfc.TUP NEW PC h PSW EOF THE 
;nDP ADDRESS SERVICE ROUTINE 
;GET CURRENT PC 
jFORM ADDRESS OF !$♦» 



SCOPE 




MQVB 


»64#PiSTSTNM 


MOV 


PC,P0 


ADD 


•2S-.,B» 


HOV 


PC.Rl 


ADD 


•lStt-..Pl 


POV 


h0«ia«4 


"FD 




FDWHA"! 




BIS 


«0IT|5.B1T0,R0 


MFD 




*PV.HA»I 




TST 


1S*I 


HLT 




HR 


10S 


CXP 


(SP)».(SPH 


MOV 


IFPPRT,««4 


HTT 


(rEHT6»f»4CPUFRR 


hNl 


3S 


HLT 




MFD 




PDLJAM 




BIT 


#B1T15*BIT2.R0 


BML 


4S 


HI.T 




MOV 


R1,»IIVADR 


JSR 


PCaiCNVRDR 


CtP 


R5 


MED 




PDLPbA 




MOV 


R0,B«MEnTP0 


ADD 


0«FACTOP,aiPA15 


C"P 


R0,«|PA1500 


tFO 


5S 


INC 


P5 


MKD 




FDUSEPVICE 


SWAR 


R0 



JSFTUP "LOG FIRST" MODE 



DO ODD ADDRESS INSTRUCTION TO FORCE 

A .lAMirpp b TRAP TO 4 

••• ODD ADDR. TRAP DTD NOT OCCUR 

F.XIT TEST 

RESTORF STACK 

RESTORE OLD PC 

WAS Oun ADDR. ERROR RECORDED BY 

THE CPU ERROR REGISTER? 

BRANCH IF VES 

»•• CPU ERROR REG, DTD NOT 

REPORT ODD ADDRESS ERROR 

READ THE LOG JAM RtGTSTER 

READ LOG JAM REG. 

WAS ODD ADDR. ERROR LOGGED BY LOG JAM 

BRANCH IF YES 

•«• LOG JAM REG, DID NOT LOG 

ODD ADDRESS ERROR CORRECTLY 

STORE VIRTIIAT ADDR. OF ODD ADDR, INSTRUCTION 

CONVERT IT TO AN IB-RIT PHYSICAL ADDR, 

READ THE LOG PRA REGISTER 



10 !ADD RELOCATION FACTOR 
;WFRE BITS <15;00> OF THE PHYSICAL 
;BU5 ADDR. LOGGED CORRECTLY? 
[BRANCH IF YES 

IPEAD THE LOG SERVICE REGISTER 

;GET "PMA 171.16" DOWN TO BIT POSITION 0(1 
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6722 
6723 
6724 
6725 
6726 
6727 
6728 
6729 
6730 
6731 
6732 
6733 
6734 
6735 
6736 
6737 
6738 
6739 
6740 
6741 
6742 
6743 
6744 
6745 
6746 
6747 
6748 
6749 
6750 
6751 
6752 
6753 
6754 
6755 
6756 
675J 
6758 
6759 
6760 
6761 
6762 
676 3 
6764 
6765 
6766 
6767 
6768 
6769 
6770 
6771 
6772 
6773 
6774 
6775 
6776 
6777 



027256 
C27262 
027266 
027272 
027274 
027276 
027390 
5I27300 



027302 
027310 
027312 
B27314 
027320 
027322 



027324 
077324 
027326 
027334 

027342 
»27346 
»37350 
027354 
027 360 
027362 
027366 

037366 
027372 
027374 
037402 
037406 



042700 
010037 
020037 
001002 
095705 
001401 

104000 



012737 

076600 
000022 
042700 
076600 
000222 



000004 
112737 
013737 

005737 
001402 
000167 
105737 
001402 
000167 



012701 
005711 
012737 
012711 
013737 



177774 
002476 
001542 



055064 000004 10S: 



KIC 


1177774. RP 


MOV 


Pw,a|MEDTP2 


CMF 


RE*,aiipA17l6 


HNE 


tis 


TST 


FS 


hbu 


ins 



HOV 

MED 

RDOHAMI 

BIC 

MFL 

WPWHAMJ 



»ERPHT,ai4 



IRIT1S*BIT0,R0 



;PBA <17:16> LUGGED CORRECTLY? 
[BRANCH IF YES 



■»•» PHYSICAL BUS AODP, <17:00> 
[NOT LOGGED CORRECTLY hHEN 
;00D ADDRESS TRAP OCCURRED 
[EXPECTED PBA IS IN "PAni6" t " 
[PESTORK OLD PC AT 4 



[DISABLE "LOG FIRST" MODE 



[•THE FOLLOUNG TFSTS WILL NOT BE EXECUTED WHFN RELOCATED 



[•TEST 65 



CHECK DISABLE PAPIIY ERROR TRAP 



(•THIS TEST CHECKS THAT PARITY ERROR TRAPS TO LOCATION 114 
(•ARE DISABLED WHEN BIT0 OF THE CACHE CONTROL REGISTER IS 
[•SET (»1), A TRAP TO 114 SHOULD NOT OCCUR AND ERROR 
[•INFORMATION SHOULD NOT BE LOGGED IN THE LOG PBA, LOG 
[•CACHE DATA, OR LOG TAG DATA REGISTERS, WRONG PARITY IS 
[•WRITTEN INTO A TEST LOCATION TO CAUSE THE PARITY ERROR 
(•NEEDED IN THIS TEST, 



[[•♦•• 

TST65! 



000065 
000001 



001560 
001545 



001302 
001124 



000100 177746 
135252 



SCOPE 

HOVB 

MOV 

TST 

BEO 

JMP 

TSTB 

BECJ 

JMP 



MOV 
TST 
MOV 
HOV 
MOV 



»65»P»STSTNM 
»I,»ISTTMES 

RtEACTOP 

14S 

MEDEX 

pt(*MON 

13S 

MFDEX 



•TLOClfPl 
(Rl) 

iwwp,a«CCR 

1125252, IRl) 

IDPTHP>»ICCR 



;D0 I ITERATION 

[IS RELOCATION FACT 
[BRANCH IF YES 
[EXIT IE RELOCATED 
[TS MEM, HGMT, ON? 
[BRANCH IF NO 
[EXIT IF RELOCATED 
[DO NEXT 7 TESTS - 



NOT RELOCATED 



[GET POINTER TO TEST LOCATION 

[MAKE IT A HIT 

[SET WRITE WRONG PARITY BIT 

[WRITE TO TEST LOC. WITH WRONG PARITY 

[DISABLE PARITY ERROR TRAPS 

[AND CLEAR WWP 
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677^ 


B37414 


B12737 


027446 Bomi4 


6779 


(•J7422 


8950aJ 




67)^.4 


027424 


0766^0 




6781 


K27426 


000 102 




6702 


112713M 


S176600 




6763 


f'37432 


0^0306 




6784 


1<27431 


a76600 




678^ 


027436 


0003^7 




6786 


02744H 


005767 


152714 


67R7 


027444 


000406 




678S 


.12 7 4 46 


0127^.1 


000300 


67^9 


«27452 


076600 




679/1 


a37454 


0O0352 




6791 


t'27456 


022626 




6792 


.<2746.1 


104^*03 




6791 








6794 


f'27162 


91270.1 


000300 


6795 


,"27166 


076603 




679f> 


ri2747li 


000352 




6797 


|'27472 


1:1271 1 


125252 


679'! 


H27476 


n2737 


054414 000111 


6799 


fr>27^w1 


005005 




6>iH>l 


.■275a6 


076600 




68^1 


»'2751U 


000102 




6fli«2 


ti27'>12 


0100b7 


152754 


6«»-) 








6804 


ir27SI6 


001401 




68^5 


r-2T;2t' 


005205 




68^6 


fr27^22 


i;766oy 




68n7 


t?7524 


d00106 




681)8 


•I27'i26 


010O67 


152742 


68t)9 








68M 


i-77532 


301401 




681 1 


027534 


f?052o5 




681 2 


1.27536 


076600 




60! ) 


•"2754J 


000107 




681 4 


1'27S42 


01006 7 


153730 


esi'i 








6816 


P27546 


001401 




6817 


«77b5,) 


085205 




6818 


'J275S2 


0O570S 




6819 


><275'j1 


001401 




68?^ 


027551, 


IO400O 




6821 








6822 








6823 








6821 


12756i» 


305037 


177746 


68?^ 








6826 








6827 








6828 








6829 








68 3 1 








6831 








6832 








6833 


t1?7564 







;«TEST 66 



;SEIUP PARITI ERROR VECTOR 

[CLEAR LOG PBA REGISTER 

ICLEAP LOG CACHE DATA REGISTER 

iCLEAR LOG CACHE TAG REGISTER 

;RtAD TEST LOCI TO KOBCE PARITY ERROR 
;BP««CH IF NO TRAP OCCURS 

.•CLEAN IIP THE CACHE 

J INITIALIZATION CODE 

[CLEAN UP STACK 

;#•» PARITY TRAP TO 114 OCCURRED 

[WHEN IT SHOULD HAVE BEEN DISABLED 

[CLEAN UP CACHE WITH INITIALIZATION CODE 
[vJPITE RACK GOOD PARITY IN TST LOC 
[RESTORE ORIGINAL PARITY HANDLER 
[CLEAR ERROR FLAG 
[RfAD LOG PBA REGISTER 

[SAVE COPY 

[LOG POA PEG, STILL CLEAR? 

[BKANCU IF YES 

[OTHEPUISE SET ERROR FLAG 

[READ LOG CACHE DATA REG. 

-SAKE COPY 

[LOG CACHE DATA REG. STILL CLEAR? 

[BRANCH IF YES 

[OTHEP^JISE SET ERROR FLAG 

[READ LOG CACHE TAG REG. 

[SAVE COPY 

[LOG CACHE TAG REG. STILL CLEAR? 
[BRANCH IF YES 
[OTHERWISE SET ERROR FLAG 
[HERE ANY OF LOG REGISTERS CHANGED 
[BRANCH IF NO 

[••• ONE OF LOG REGISTERS CHANGED 
[NHFN ERROR SHOULD NOT HAVE BEEN LOGGED 
[LOG PBA, LOG DATA > LOG TAG 
[REGISTER SHOULD BE CLEAR. 
a»CCP fl-NAHLE PARITY ERROR TRAPS 

CHECK PARITY ERROR BITS IN "EXERR REG. IN BACKUP MODE OF CACHE (TRAP) 



HOV 


•l«.atll4 


CLR 


RO 


BED 




HRLPBA 




RED 




HRLDATA 




MED 




NRLTAG 




TST 


TLOCl 


BR 


3S 


MOV 


«30O,RO 


MFD 




353 




CMP 


(5P)«,(SP)* 


HLT 




MOV 


1300, R0 


MED 




353 




MOV 


1125352, (Bl) 


MOV 


».PARSRV,«»1 14 


CI.P 


R5 


^ED 




ROLPHft 




MOV 


RO,MEnTPO 


BE 11 


3S 


INC 


R5 


MFD 




RPLDATA 




MOV 


PH.MEOTPl 


BED 


4S 


I«IC 


R5 


MED 




RDITAG 




MOV 


P0,MEnTP3 


HEO 


58 


INC 


R5 


TSl 


R5 


BEO 


bS 


HLT 





[•THIS TEST CHECKS THAT ALL OF THE PARITY ERROR BITS [5,6,7 
[•OF THE MKMOPY ERROR REGISTER ARE SET TO "t" "HEN A CACHE 
[•I'AKTTV ERROR OCCURS IN THE BACKUP MODF. 
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6B34 

6835 

6836 

6837 

6838 

6819 

6840 

6841 

6842 

6843 

6841 

6845 

6846 

6847 

6848 

6849 

6850 

6851 

6852 

6853 

6854 

6855 

6856 

6857 

68S8 

6859 

6860 

6861 

6862 

6863 

6864 

6865 

6866 

6867 

6868 

6»69 

6670 

6R71 

6872 

6873 

6874 

6875 

6876 

6877 

6878 

6879 

6880 

6881 

6882 

6883 

6884 

6885 

6886 

6887 

6888 

6889 



027564 
027566 
027574 
4137600 
B27602 
1,27610 
027614 
027622 
027630 
037634 
03764.3 
037642 
037644 
037646 
037650 
027654 
•327656 
027660 
B27662 



000004 
I 12737 
012701 
00571 1 
013737 
BI27I 1 
042737 
012737 
005707 
01 2700 
07660* 
000152 
1 04000 
000405 
012700 
076600 
000352 
033626 
072737 



0001166 
002360 

000 1 00 
125352 
000100 
027650 
153524 
000200 



177746 
000114 



000340 177744 28: 



027670 001401 
037672 104000 



027674 012737 054414 000111 38: 



SCOPt 




HOVB 


»bb,atSTSTNM 


MOV 


»TLnci,Pl 


TST 


(Rl) 


HOV 


lWWP,aiiCCR 


HOV 


•125^^2, (PI) 


HTC 


«wk<P,ai|CCP 


HOV 


lU.iAtlM 


TST 


TI.OCI 


MOV 


|2v)i^,Pirf 


Men 




B-iZ 




HLT 




HP 


2S 


MOV 


*7ii»fflV 


MKD 




352 




CMP 


(SP)*,(SP)+ 


CMP 


• *«(»W31t'»«tMFMERR 


bEU 


3S 


HLT 





<,PARSRV,at114 



GET POINTER TO TEST LOCATION 

MAKE IT A HIT 

SET WRITE WRONG PARITY BIT 

WRITE 10 TEST LOC. WITH WRONG PARITY 

CLEAR WWP 

SETUP NEW TEST HANDLER AT PARITY VECTOR 

READ TEST LOC. TO FORCE PARITY ERROR 

CLEAN UP THE CACHE 

INITIALIZATION CODE 

••• PARITY ERROR DID HOT CAUSE TRAP 

BRANCH TO 38 

CLEAN UP CACHE WITH INITIALIZATION CODE 

CLEAN UP STACK 

[WERE PARITY ERROR BITS (5,6,7) SET 
AND CPU ABORT BIT (15) LEFT CLEAR 
IN MEMORY ERROR REGISTER? 
BRANCH IF YES 

•»• MEMORY ERROR REGISTER BITS 
WERE SET INCORRECTLY 
PARITY ERROR BITS SHOULD BE SET 
RISTORE OLD PARITY HANDLER PC 



CHECK UNIBUS TIMEOUT, ODD ADDRESS AMD LOG CONTINUOUS MODE 



[•THIS TEST CHECKS THAT THE "UN 
I •GETS SET IN THE CPU ERROR REGI 
[•A TIMEOUT TRAP IS FORCED BY RE 
[•THEN AN ODD ADDRESS ERROR IS F 
[•IS CHECKED IF ONLY BIT (6)-0DD 
[•(TM CPUEPP). THIS CHECKS THAT 
[•CONTINUOSLY UPDATED IN THE "LO 



BUS TIMEOUT" BIT (BIT4) 
STEP WHEN A TIMEOUT OCCURS. 
FERENCING BUS ADDRESS 760000, 
ORCED AND II 

ADDRESS ERROR IS SET 

THE ERROR LOG IS 
G CONTIIUOUS" MODE. 



C<37702 

037702 000004 

027704 112737 

037712 012737 

027720 005737 



027724 
027726 
027730 
027736 

037744 
077746 



900453 
022626 
BI2737 
022737 

001401 
104000 



000067 
027726 
160000 



0SSO64 

000020 



0O12O2 
0OOOO4 



000004 
177766 



027750 076600 
037753 000100 
637754 033700 



SCOPE 






HOVB 


I67,»«STSTNM 




MOV 


Ill8,a«4 


[SETUP N 


TST 


81160000 


[FORCE A 
[REFEREN 


BR 


68 




C"P 


(SP)t,(SP)t 


[RESTORE 


HOV 


IERPRT,ai4 


[RESTORE 


CMP 


1BIT4,81CP'JERR 


[DID "UN 
[REGISTE 


BEO 


38 


[BRANCH 


HLT 




;»•• "UN 

[ERROR R 
[TIMEOUT 


HEO 




[READ IH 


PDLJAM 






CMP 


•BITl 3+BIT9+BIT7 


, RO 



EW PC 

TIMEOUT TRAP TO 4 BY 
CING non-existent ADDRESS 

STACK 

OLD PC 
IBUS TIMEOUT" BIT IN CPU ERROR 
R GET SET? 
IF YES 

IBUS TIMEOUT" BIT (BIT4) IN CPU 
EC. DID NOT SET WHEN A 

WAS FORCED 
E LOG JAM REG. 

[DID "UNIBUS TIMEOUT" BlI (BIT7) SET? 



MAINDeC-l t*DQKDC*A PDP 11/6X SKPIR5 CPU EXERCISFR 



97-FE6-77 D^sSS 
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6099 
6B91 
6I'92 
6»9I 



l>377bU 
(>?776J 



0^1401 
1^4000 



CHECK UNinuS TIMKOUT, ODD tUDKESS AND LOS CONTINUOUS MODE 

{BIT 9s POWEP STATUSf ALWAYS SET 
BEU 36 ^BRANCH IF YES 

HLT ;••• "UNIBUS TIMEOUT" BIT CBIT7) 

,DID NOT SET IN LOG JAN REGISTER 
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6894 










689; 


027764 


076600 






6896 


M37766 


000102 






6897 


027770 


020037 


160000 




6898 


027774 


001401 






6899 


027776 


104000 






690H 










69l»l 










69«'2 










69«<3 


030000 


012737 


030014 


000004 


69B4 


»30»06 


005767 


177753 




69B5 


030012 


000417 






69D6 


030014 


023636 






6907 


030016 


013737 


U55064 


000004 


6908 


430034 


033737 


000100 


177766 


6909 


030032 


001401 






6910 


«3^034 


104000 






6911 










6912 










6913 










6914 










6915 










6916 


^30036 


076600 






6917 


030040 


000100 






6918 


030043 


033700 


004*004 




6919 


030046 


001001 






6920 


030050 


104000 






6921 










6922 










6923 










6924 


030053 


076690 






692S 


1)30054 


000104 






6926 


030056 


130027 


H00004 




6937 


030063 


091491 






6928 


030064 


104090 






6939 










6930 










6931 


030066 


013737 


055064 


000004 


6932 










6913 










6934 










6935 










6936 










6937 










6938 










6939 










6940 










6941 










6943 










6943 










6944 










6945 


039074 








6946 


030974 


090094 






6947 


030076 


112737 


000070 


001302 


6948 


030104 


012737 


030136 


000004 


6949 


03B112 


e05P37 


177746 





MED 
KDLPBA 



tiEQ 
HI,T 



MOV 


11: 


TST 


3S 


flP 


bS 


CtP 


(SI 


MOV 


• Fl 


C"P 


IB 


PFO 


7S 


HLT 





MFD 
RDLJAM 



BNE 
HLT 



jWHtN UNIBUS TIMKOUT WAS FORCED 
;BLAU LOG PBA 

R0, #160000 ;WAS PHYS BA LOGGED CORRECTLY? 

5S 

;PHYSICAL BUS ADDRESS MAS 

;I,OGGED WRONG ON A UNIBUS 

;TIMe0UT 

;LOG PBA SHOULD HOLD AOOR. 16000 

J SET UP PC FOR ODD ADDRESS 

;FORCF 000 ADDRESS ERROR 



P)+,(SP)+ ;PFSTORK STACf 

RrPT,a»4 

lT6.a«CPUEBR ;ODn ADDh. BUT SFl 1 

jODU ADtipESS BIT WAS 
;NOT SET IN THE CPU 
;EBPOR REGISTFR. IN 
;CONTrNUOUS MADE THE 
;LATIST ERROR SHOULD 
[BE LOGGED 
;PEAD LOG JAM REG. 



«8JT3,R0 
6S 



MPD 




POLFGINT 


CHPB 


P0, t4 


BFO 


8( 


HLT 




MOV 


•EPPRT,8I4 



fODD ADR, PIT SET IN 

fLOG JAM? 

;nDO ADDRESS PIT WAS 

;NOT SET IN THE LOG 

;JAM REGISTER ON A 

[ODD ADDRESS ERROR 

[CHFCI' IF LAST INIERRUPT VECTOR 

;WAS LOGGED? 



jlrAST ERROR VECTOR WAS NOT LOGGED 
;LOW BYTE OF LOG FLAG/INT PEG, 
[SHOULD CONTAIN LAST VEC, i0B4 



;«TEST 70 



CHECK ILLEGAL INTEPNAI, ADDRESS TRAP 

;»TNIS TEST CHECKS THAT A TRAP OCCURS UPON REFERENCING AN 
I«ILLEGAL INTERNAL ADDRESS ANO THAT "ILLEGAL INTERNAL ADDRESS" 
l»BTI (BIT0) OF THE CPU ERROR REGISTER AND BITS OF LOO JAM 
I'REGISIER GET SET. IT ALSO CHECKS IF THE INTERRUPT VECTOR 
j»(4) IS SAVFO AS THE "LAST INTERRUPT VECTOR" IN THE LOG 
J»FLAG/INTEPRUPT REG, 



SCOPE 
HOVR 
MOV 
CLP 



•70,«tSTSTNM 

118.814 

8»CCP 



;StTUP NEW HANDLER PC 
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6<?5i 
6952 

6953 
6954 
6955 

6956 
6957 
695-1 
6959 
606^ 
6961 
69ft2 
6961 
696 4 
6965 
6966 

696 7 
696^? 
6qt>9 
697,* 
6971 
6972 

697 1 
6971 
69;^ 
6076 
6977 
697B 
6979 
69 6.1 
69H1 
6afl; 
69q 1 
69(14 
69rt5 
b9W6 
69fl7 
698'J 
6qe4 

699 I 
6«J9 2 

6''91 
6995 
699b 
6«97 
b99>a 
6999 
70^3 
7(»i,Jl 
7Pli^? 

7i»H4 
7H»?5 



»3MU6 Bt27»7 177746 

H3v)t24 PB04n 

1*30126 »72*>2G 

f»3*13vJ ai27l7 P55H6 4 0»0H0 4 

fl3t'l36 |f^327J7 Hi?tfH01 177766 



03>9144 
(t3««l 46 



1^4 «0v' 



fU»)15w 0766rfCl 
P30I52 i*001^t' 
03><154 0327H,) H.ib^f4» 



n3Wt60 
M3t«162 



1^ 3 rf 1 6 4 
r3t41 64 
,'3*^lfco 



"3^174 
c3«?32 
t*3i*2d6 
v;3«212 
w3»*2I». 
13W22.1 
P. 3 ^2 2 6 

(•3i?l^32 
^33 2 4" 
t* 3 i? 2 4 ^ 

03»i244 
.!3H25<( 

1,3(^252 
&3v»254 
^'3^)262 
i'3W27ri 
^3w276 
J3*^3d2 



t 04/.4«i 



112737 

;*I2737 
Pl»5fb7 
I' I 27 Ml 
0127U 
r057l 1 
i»5?7 37 
M27M 

(*12737 
0766^^1 

P527pl.^ 

p-^d2 2 2 
PI42737 
P12737 
1^16767 
a 1 2 7 rl .' 
I*7b6^i^ 



(l3n3ltl 
152*^64 

HO020M 



HOV 
HLT 


•ecu, PC 


CfP 

Hnv 

BIT 


3» 

(5P)»,(SP)» 

tERPRTr a«4 
•B[T»,»»CPnEPR 


put 

HLT 


2S 


BIT 


»HIT5,R« 


Hl.T 


3S 



ILLEGAL INTERNAL ADDRESS TRAP SHOULD OCCUR 

««» ILLEGAL INTERNAL ADDRESS 

DID NOT RESULT IN A TRAP 

BRANCH TO EXIT IF NO TRAP 

RESTORE STACK 

RESTORE OLD HANDLER PC 

DID "ILLEGAL INTERNAL ADDRESS" BIT C0) 

IN CPU ERROR REGISTER GET SET? 

BRANCH IF YES 

»»• ILLEGAL INTERNAL ADDRESS 

BIT DID NOT SET IN CPU ERROR REG, 

READ LOG JAM REG, 

DID "ILLEGAL INTERNAL ADDRESS* BIT (5) 

IN LOG JAM HEG, GET SET 

BRANCH IF YES 

«*» ILLEGAL INTERNAL ADDRESS BIT 

DID NOT SET IN LOG JAM REG. 



7t CHECK LOG SERVICE fc MFMPHR LOGS LO-HI BYTE fc TAG BITS, IN ABORT MODE 
•THIS TEST CHECKS THAT "LO HKTE PARITY" AND "TAG PARITY" 
;bTTS CAN SET IN "LOG SERVICE" REGISTERS, IT IS ALSO 
;CHEC«ED THAT THE PHOPEP TAG AND DATA BITS GET STORED 
jIN THE "LOG CACHE DATA, "LOG CACHE TAG/CPU" AND THE 
."HFMDRY ADDPFSS REGISTER" WHf: N A PARITY ERROR tS 
jFOPCFD, 

llT IS CHECKt.n IF THE INSTRUCTION t«AS ABORTED AND THE 
•LOG FLAG/IMTFRPUPT REGISTER LOGGED THE LAST INTERRUPT 
, VECTOR, 



HM0201 177746 

152264 

0(^236;^ 

1 I t [iflO 

Pt*>ll«P 177746 
t'b1H252 

t<a010H 177746 



177M6 
0f01 14 
152174 



SCOPE 

hOVH 

POV 
CLl- 
^'OV 
MOV 
TST 
PIS 
f*OV 

bIC 
MED 

RDhHAMI 
his 

MElJ 

HiRVvMA'^} 

BIC 

MOV 

MOV 
MOV 
MED 



l71,fl»STSTNM 

il>PTpP*PAPnPT,a»CCP ;DISABLE PARITY TRAPS (CACHE) 

HEUTPn 

•TL0C1,R1 ;GET POINTER TO TEST LOC. 

• m^aWf tPll 

(Rl) ;MAKt IT A HIT 

ll«itrtP,ia«CCP ;V«RITE wRONG PARITY SET 

«252,(RU jWRirE TEST LOCATION 

;W1TH WRONG PARITY 
■ WVtP,«»CCh ;CLFAH wWP 



•BIT15»HITH,HP ;ENABLE "LUG FIRST" MODE ANO 



inpTRP, aiCCR 
IPTHPI « a« 1 1 4 
TLOCl ,MFDTPPl 
l2l«vWPH 



;ERHOR LOGGING 

;FNABI,E CACHE PARITY TRAPS 

;NEt^ PARITY Tf-AP SERVICE 

;PfcAu TEST LOC, FORCE PARITY ERROR 

•CLF4N UP THE CACHE 
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INITIALIZATION CODE 

••• CACHE PAPITH ERROR TRAP 

DID [JOT OCCUR WHEN 

TEST LOC WITH RAD PARITY 

MAS READ 

KNTEP HERE IF PARITY TRAP OCCURRED 

CLEAW UP THE CACHE 
IMIIALIZATXnN CODE 
DISAhLt CACHE PARITY ERROR TRAPS 
RFfSTABLISH OLD SERVICE VECTORS 

WAS THE INSTRUCTION ABORTED ON 
CACHE PARITY ERROR C ABORT MODE)? 
YES 

INSTRUCTION HAVING CACHE PARITY 
FPROP MAS NOT ABORTED, IN THE 
CACHE AbOPT MODE, 
READ THE "LOG SERVICE" REGISTER 

MASK ALL BITS BUT LO, HI , TAG, CACHE BITS 

LO, HI, TAG, CACHE PARITY BITS SET? IN "SERVICE" 

YES 

••« "LO PYTt" PARITY ERROR 

AND "lAG" PARITY ERROR BITS 

WERE NOT LOGGED CORRECTLY IN "LOG 

SERVICE" REGISTER, WREN PARITY 

ERROR TRAP WAS FORCED, 

CLEAR BITS ARE ACTIVF, 

.TT15,ftlMEMERR l010"L0 BYTE" AND "TAG" 

PARITY ERROR BITS SET IN 

THP. MEMORY ERROR REGISTER? 

YES 

»»» "LO BYTE" AND "TAG" PARITY 

ERROR PITS DID NOT SET 

CORRECTLY IN THE MEMORY 

ERROR REGISTER 

READ "t.OG PHA" REGISTER 

DID "LOG PBA" CONTAIN CORRECT 

PHYSICAL BUS ADDRESS-WHERE 

THE PARITY ERROR OCCURRED? 

YES 

»»» PHYSICAL BUS ADDRESS 

(WHERE PARITY ERROR OCCURRED) 

WAS NOT LOGGFD CORRECTLY 

WHEN CACHE PARITY ERROR WAS FORCED 

LOG PBA SHOULD CONTAIN ADDP, OF "TLOCl" ^ 

READ "LOG CACHE TAG" REGISTER 

jSHtFT RIGHT C3 TIMES) THE lb BIT 
{PHYSICAL BUS ADDRESS OF THE 



7l>i)6 


138)84 


888352 






352 




Tual 


DSjeb 


18488.1 






MLT 




Ifil 














^r■a^ 














7fc»)*> 














7»ll 














7(«12 














7^U 


83^318 


812788 


8.18288 


PTPPl : 


HOV 


»28'^,P8 


7MI 4 


839314 


876688 






MFP 




7«'IS 


838316 


888)52 






352 




7l)ll) 


U38 3 2«l 


0127)7 


H80O01 


177746 


MOV 


»l>PTRP,a»CCP 


7817 


838)26 


812737 


854414 


088114 


MOV 


»,PARSHV,8«1 14 


7H1S 


8)8)34 


872626 






CIP 


(SP)t.(SP)» 


7ai9 


8)8)36 


885767 


152138 




T.'.T 


MtDTP8 


7flIH 














7f21 


838)42 


8^1 481 






BKl) 


IS 


7B3J 


830344 


1848^8 






HLT 




782) 














7a2» 














7025 


0)8346 


876688 




is: 


HFP 




7lt26 


8383S8 


888181 






RDLStBVICK 


7027 


838352 


B4278l> 


177435 




BIC 


•1774)5. R8 


782a 


838356 


B2278a 


a»B342 




C"P 


1)42, B8 


78 29 


r38362 


881491 






BfcU 


2S 


783^ 


838364 


184888 






HLT 




7H31 














7832 














7033 














7834 














7835 














7836 


838)66 


827737 


188348 


177744 281 


CMP 


IBIT7*BrT6+BlT 


7837 














783B 














7839 


838374 


881481 






Bt.O 


3S 


7848 


838376 


184888 






HLT 




78)1 














7842 














7843 














7844 


838488 


876688 




31: 


MFD 




7845 


838402 


888182 






POLPBA 




7846 


838484 


028827 


882)68 




CP 


R8, (TLOCl 


7847 














7848 














7849 


83J41.1 


881481 






BFO 


4S 


7858 


83*412 


184808 






HLT 




7851 














7852 














785 3 














7854 














7855 


838414 


876688 




4$: 


MED 




7856 


1»J8416 


888187 






RDLTAG 




7857 


836428 


810882 






MOV 


R8,P2 


785S 


838422 


089)02 






SWAB 


R2 


7859 


838424 


012791 


802)68 




MOV 


ITLOCl.Rl 


7868 


I)]a43lt 


088)81 






SUIIB 


Rl 


7861 


838432 


186291 






ASBB 


PI 



7II62 


031)434 


letjai 




7B6) 


i>3^4 36 


1062,11 




luki 


D3H440 


B527f)l 


mi67esi 


7l»fc5 


»3a444 


I201l«2 




7066 


B30446 


BP1405 




7»tJ 


itsaisn 


01^167 


152t<16 


79t>H 


P30454 


el«767 


152014 


7069 


H304bv> 


H14K80 




707d 








7«71 








7(>72 








7^U 








7t»71 


03V1462 


076600 




7f«7'5 


fl3kt464 


II0B106 




7P7b 


I*3t4466 


P20027 


0«(!252 


7877 


»3<I472 


pai40i 




7H78 


»3a474 


l04(X0i3 




llfl<) 








7(«Sri 








71>81 








Tee 3 


^3^476 


(; 76600 




7PPJ 


B3>1S90 


8»0O22 




71191 


830502 


042700 


100(101 


7H«'i 


a305B6 


076600 




7(1»h 


(.'30510 


r(3P322 




7Be7 


'■30512 


617737 


P30524 000004 


71«19 


f 30520 


005737 


i6e(>ao 


7f93 


(.3f52) 


B32626 




7e5ii 


305 26 


012737 


«5St>b4 0(*0OO1 


7«<)1 


(>3'<5 3 4 


0766PO 




71" ■52 


030536 


^00104 




7K91 


!'305 40 


120027 


0^)»114 


Tf1> 


'♦3d544 


(dOllOl 




7»55 


^130546 


134000 




7396 








7B')7 








7B")'l 








7H9J 








71H« 








71^1 








7IU2 








71e) 


1!3055J 






7ID1 








7m5 








7106 








7107 








7109 








710') 








7110 








7111 








71 12 








71 1 ) 








7114 








71 IS 








7116 








7117 









ASRK 


PI 


ASBB 


Rl 


B15 


•B1T7,H1 


CMPB 


ni,R2 


BEO 


s« 


HOV 


Pl.uEniPB 


HOV 


R2,"F.DTP1 


HLT 





HF.D 
RDLDATA 



BPO 
HLT 
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(TEST LOCATION 

:FUDGE TAG BIT 

jUAS THE CORRECT TAG LOGGED? 

jYES 

[EXPECTED TAG 

STAG RECEIVED 

;TAG BITS WERE NOT LOGGED 

;CORRECTLY, WHEN CACHE 

jPARITY ERROR WAS FORCED 

•EXPECTtD TAG IS IN HEDTP0 

;TAG RECEIVED IS IN HEDTPl 

;READ CACHE DATA 

[CACHE DATA LOGGCU CORRECTLY? 

[CACHE DATA WAS NOT LOGGED 
[CORRECTLY, LOG DATA REG, 
[SHOULD CONTAIN DATA 5 252 

[RETURN TO "LOG CONTINUOUS" MODE 



[INTERRUPT THRU 4 SHOULD LOAD "FLAG" 

[RESTORE LOC. 4 

[READ LOG FLAG/INTERRUPT REGISTER 

[DID 1.0 BYTE CONTAIN VECTOR 114? 

•LAST INTERRUPT VECTOR WAS NOT 

[LOGGED CORRECTLY IN FLAG REGISTER 

['<HE,( A CACHE PARITY ERROR WAS 

[FORCED, 

[LOW BYTE OF LOG FLAG/INT REG, 

[SHOULD BE LAST VEC , = 114 

[ANY ERROR CALL DUPING TEST MIGHT CAUSE 

[LAST VECTOR TO LOOK WRONG 



MED 




RDWHAMI 




BIC 


• BIT15«BITI 


MEtl 




WPWHA"! 




MOV 


>7S,»I4 


TST 


PI16O000 


CMR 


<SP)».(SP) 


MOV 


>EPPRT,»M 


HFO 




RDLFGINT 


CMRP 


R0,«114 


BFCl 


SS 


HLT 





72 CHECK "I,OG FIRST" MODE OF ERROR LOGGING 
[•THIS TEST CHECKS THE "LOG FIRST" MODE OF ERROR LOGGING. 
[»THF. "LOG FIPST" MODE IS ENABLED, THEN A TI"E-UUT TRAP 
[♦IS FORCED, BIT 4 OF CPU ERROR REGISTER SHOULD BE SET, 
..THEN AN ODD ADDRESS TRAP IS FORCED. HOWEVER, THIS 
[•TIME THF ERROR SHOULD NOT BE LOCGEDl BIT 6 (ODD 
[•ADDRESS) SHOULD NOT »F SET BECAUSE THE ERROR LOG 
[•IS LOCKFiD UP AFTER THE FIRST ERROR, 

[•THEM, THE ERROR LOG IS ENAhLEO (BY SETTING BIT OF 
[■WHAMD, AN ODD ADDRESS ERROR Is FORCED AGAIN AND IT IS 
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[•CHECKtD THAT THIS TIME THF t RROR IS LOGGED, [HIT 6-ODD 
[•ADDRESS SHOULD BE SET IN CPU ERROR REGISTER). 



7119 










7119 










7130 










7121 


030550 








7122 


^30550 


000004 






7123 


030552 


112737 


0001' 7 2 


»H1202 


7124 










7125 


;>3056O 


076600 






7126 


03U562 


080022 






7127 


1,30564 


F5270O 


lOBHOl 




7128 


030570 


e7b60O 






7129 


"30572 


000222 






71 30 


1)30574 


012737 


030610 


000084 


7131 


030602 


a05737 


160000 




7133 


030606 


000454 






713) 










7134 


030610 


022626 






7135 










7136 










7137 


030612 


0127)7 


0)0626 


O00i)04 


7138 


a30&3>< 


005767 


177765 




7139 


830624 


000445 






7140 










7141 


030626 


032626 






7142 


030630 


012737 


H55064 


000004 


7143 


030636 


022737 


00002.) 


177766 


71 44 










7145 


030644 


001402 






7146 


330646 


1914080 






7147 










7148 










7149 










7150 










7151 










7153 


030650 


000433 






7153 


030652 


076600 






7154 


030654 


000100 






7155 


030656 


032700 


100004 




7156 


030662 


001401 






7157 










7158 










7159 


030664 


184000 






7)60 










7161 










7162 


030666 


076600 






7163 


030670 


000023 






7)64 


030672 


052700 


100001 




7165 










7166 


030676 


076600 






7167 


030700 


000232 






7168 


930702 


012737 


030716 


000004 


7169 


»3«710 


005767 


177737 




7170 


030714 


000411 






7171 


030716 


022626 






7172 










7173 


030720 


012737 


B55064 


000004 



SCOPE 

MOVB »73,8ISTSTN» 

MFD 

pnwHA»I 

BIS •BIT15«H1T0,R0 

WRWHAMI 

MOV »18,('I4 

TST 8il60000 

BR 5S 

C"P ISP)t.(SP)» 



MOV 
TST 



CMP 
HOV 
CMP 

BEO 
HLT 



BR 

MED 

RDL.IAM 

BIT 

BEO 



128, 8>4 
1S«1 

55 

ISP)*,ISP)» 

»EPPRT,a»4 
IBIT4,««CPUERP 



#hlT2*flIT15,R0 
6$ 



[SET up "LOG FIRST MODE 



[SF:T up new PC FOP TIMEOUT 

[FORCE A TIMEOUT 

[SKIP TEST IF NO TIMEOUT 

[RESTORE STACK 

[BIT 4 OF CPU ERROR RFGISTER 

[SUOUtD HAVE SET 

[SET UP NEW PC FOR ODD ADDRESS 

[FORCE ODD ADDRfcSS TRAP 

[SKIP TEST IE NO ODD ADDRESS TRAP . 

[RESTORE STACK 

["TIMEOUT" BIT SHOULD BE STILL 
[SET, CHECK? 

[••• SECOND ERROR (ODD ADDRESS) 
[UPDATED THE ERROR LOG IN 
[THE LOG FIRST MODE. BIT 4 
[(UNIRUS TIMEOUT) SHOULD BE 
[STILL SET FROM THE FIRST 
[ERPOR 

[SKIP THE REST 
[READ LOG JAM REG, 

[CHECK THAT ODD ADRES ERROR BITS HOT 

[SET IN LOG JAM, NOTE LOG FIPST 

[MODE SHOULD INHIBIT FUPTHEP 

[ERROR LOGGING 

(ODD ADDRESS ERROR BITS GOT SET IN LOG JAM 

[THEY SHOULD NOT BE SINCE LOG FIRST MODE 

[INHIBITS ERROR LOGGING AFTER THE FIRST ERROR 



MED 

RDWHAMI 

BIS IBIT1S»BIT0,R0 

MED 

riRWHA*'I 

HOV l4S,at4 

1ST 3S»1 

BR 55 

CMP (SP)*,(SP)+ 



[ENABLE ERROR LOG AGAIN IN 
•LOG FIRST MODE 



[SET UP NEW PC 
[FORCE ODD ADDRESS TRAP 
[SKIP IF NO TRAP 
[RESTORE STACK 
[RESTORE OLD PC(4) 



MOV 



IEBPBT,"»4 
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7174 


a3»726 


B22737 


O0eiB0 


177766 


7175 










7176 










7177 










717« 


mil754 


P01401 






7179 










718*t 


f'i^Tlb 


I04?a0 






71S1 










7162 










7III9 










7164 










7165 










71ft6 


»3J74H 


(127 37 


055,^6 4 


(10000 4 


71B7 


C)W746 


(17660,1 






716B 


(^30753 


01I0C22 






71B9 


l'3»n52 


0427iJ 


1HP001 




719fl 


'31(756 


1-76600 






7191 


a3a76» 


1100322 






7152 










7191 










7194 










719S 










7HI> 










7H7 


1^30762 








7198 


K30762 


(,00004 






7199 


03«7fe4 


112737 


000P173 


001202 


73«i 


H30772 


012737 


000001 


001124 


7?»-l 










17-1 


«31«0v) 


012717 


0)1010 


0000 30 


7?^) 


'731,1 >J6 


1 ^4000 






7?^4 


B311M? 


072626 






7?^5 


■ni II 1 2 


0127)7 


047160 


000030 


7?i»o 


l>31i^2,l 


012117 


031032 


000004 


7?i^7 


»3l,'26 


1^057)7 


160000 




ntfiti 


H 111 32 


032626 






7?v'9 


I" 3 1 il 3 1 


012737 


055064 


000004 


7 71,1 


ti31t*42 


l>7660.1 






771 1 


lfllw44 


000101 






7712 


,«il,!4o 


1 20027 


0000 3,1 




731 ! 


l'31ti52 


e0nai 






7714 


(13 1115 4 


104^00 






7215 










721t. 










7217 


1,3 11)56 


H12737 


1131066 


000020 


7718 


f3|Ji64 


(,00004 






7719 


fi3i;*66 


933626 






772v> 


l*31,47vl 


012737 


016720 


01^0020 


7321 


»31017(> 


f 12737 


031110 


000004 


7322 


•431 1«4 


K05737 


I600B0 




7325 


i>31 11,* 


^32625 






7321 


(•31 1 I? 


1112737 


1155064 


000004 


7225 


031 12,1 


076600 






722f> 


">31 122 


Bi'01a4 






7227 


031134 


132790 


000020 




732B 


b3ll3» 


001401 






7229 


"31132 


104000 







tl<IT6,«tCPUERR 



BEO 

HLT 



MOV 


IFPPRT,a*4 


MEP 




RFIWHA"! 




BIC 


«RITfi*RIT( 


MED 




WPWHA**! 





;THE ERROR LOG FROM PREVIOUS 
;E:RR0P SHOUliD BE OVER hRITTEN. 
;ODD AODRFSS HIT SHOULD 
;RF SET, BECAUSE THE RRPOR 
;hOr, HAS ENABLED. 
;0K, IF KR5 

;THt FRROR LOG WAS NOT UPDATED 
;(UPON AN ODD ADDRESS ERROR) 
•AFTER THE LDG MAS ENABLED, 
■AT THIS FORMAT BIT b OF 
jCPU FRPOP REGISTER SHOULD 
;PE SFT, IT i^AS NOT, 
^RESTORE OLD PC(4) 



;PUT THE LOGGINfl BACK 
j"CONTINUOUS" MODE 



CHECK LaST INTERRUPT VECTOR IS LOGGED IN FLAG PEG. 



sroPF 

MOVB l73.^tSTSTNM 
MOV «1,C«$TIMFS 



MOV 


11$, 0130 


K»T 




CMP 


(SPU.CSP). 


HfiV 


»$EBROH,a«30 


KOU 


(2S,I>I4 


TST 


etl6000« 


CMP 


<SPl4,(SP)t 


MOV 


•FRPRT,a«4 


MED 




RPLFtINT 


CHPR 


R0, »30 



MOV 


• b5,i*»2P' 


lOT 




C"P 


(SP)*, (SP)t 


Mnv 


IS5C0PE,(»«2P> 


VCiV 


iis,a»4 


TST 


ptibPifidii 


C^^P 


(SP>t, (SPl* 


MOV 


»FPPRT,B#4 


MRD 




RDI.FGIh' 


1 


CIPB 


*7V),it(^ 


hFD 


5S 


HLl 





;D0 1 ITERATION 

;LOftD Lnc, 3** mITH IS ( EMT VEC.) 

;FIPST INTEHRLIPT-EMT 

jCLFAN IIP STACK 

jPESTOHF LOC, 3« 

;LOAD LOC, 4 WITH 2S 

;6EC0ND INTERRUPT-SHOULD LOAD LOG KLAG REG. 

;CLEAN UP STACK 

•PESTORF LOC, 4 

;HEAD LOG FLAG/INT REG, 

;li*AS 3t) LOCGtlJ AS LAST INTPPT, VEC? 

;npANCH IF XES 

;1,0G FLAG/INT REG DID NOT LOG VECTOR 

;r,0« RYTE OF LOG FLAG/IMI REG, 

jSHOtJlD BE LAST VEC. = 3lrf 

;LOAO LOC, 2H -^ITH bS 

;F1HST INTERRUP - IOt 

;CLEAN UP STACK 

;PEPTnRF CONTENTS OF LOC 20 

;LOAD LOC, 4 WTTM 46 

;ThTEkRllpT SMOULFI LOAD LOG FLAG PEG, 

;CLFAN MP STACK 

;Rf.STOKt LOC, 4 

;REftD LOG FLAG/INT REG, 

joihS 70 LOGGen AS LAST INTPPT VEC7 

jBRANCH IF YES 

;LOG FLAG/INT REG. DID NOT LOG VECTOR 
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7230 








7231 








7232 


031134 






7233 








7234 








7235 








7336 








7337 








7236 








7239 


(•31134 


013746 


(102362 


7240 


K31143 


01 1600 




7241 


031142 


042790 


000020 


7242 


031146 


052700 


000340 


7243 


031152 


010037 


000006 


7244 


031156 


010037 


000012 


7245 


B3II62 


010017 


000032 


7746 


931166 


010037 


000116 


7247 


031172 


005037 


000022 


7248 


•131176 


010746 




7349 


031200 


062716 


000006 


7250 


031204 


000002 




7251 


031206 


012706 


000700 


7252 








725) 








7254 








7255 


031212 






7356 


031212 


000004 




7357 


031214 


112737 


000074 001202 


7356 


031222 


032737 


140000 177776 


7259 


031230 


001535 




7260 


031232 


010746 




7261 


031234 


062716 


000120 


7262 


031240 


012637 


000250 


7 26 3 


031244 


005046 




7264 


031246 


010603 




7 265 


031250 


010346 




7766 


031252 


105737 


001545 


7267 


031256 


001411 




726S 


1)31260 


1113737 


177640 177654 


7269 


031266 


012737 


006006 177614 


7270 


031274 


062706 


1 40000 


7271 


031300 


000240 




7272 


331302 


010746 




7273 


031304 


062716 


000024 


7374 


B31310 


012637 


000020 


7275 


031314 


000004 




7276 


031316 


005266 


000002 


7777 


031322 


001417 




7278 


031324 


104000 




7279 


031326 


000415 




7280 


031330 


000240 




7281 


031332 


006506 




7282 


031334 


006536 




7293 


031336 


006576 


000000 


7264 


031342 


000240 




7265 


031344 


091 367 





MEDEX: MOV 
MOV 
BIC 
BIS 
MOV 
MOV 
MOV 
MOV 
CLR 
MOV 
ADU 
KTI 
MOV 

!!»••••••••• 

1«TE5T 74 



0IPSi(HOL,-( 

{SP),R0 

»RIT4,R0 

•PR7,R0 

R0,at6 

P0,"»t2 

R0,'I32 

P0#ail 16 

'•22 

PC,-<SP) 

»6, (SP) 

HHSESTK.SP 



;LOW HYTE 01 LOG 1 LAG/INT REG, 
JSHOULD bF LAST VEC. = 20 
;«NY EKBOB CALL OIJRING THE TEST MIGHT 
;CAIISF liAST VECTOR TO BE (*BONG 



;PUSH OLD PS,* ON STACK 
iPE.'iET "VECTOR + 2'S'' 



JPIISH CURRENT PC OH STACK 

;«Dn OFFSET TO PC 

;RESTOBE ORIGINAL PSW AND CONTINUE 

;SFT STACK POINTER 



CHECK HFPI/MIPI INSTRUCTIONS 



TST74: 



SCOPE 

MOVB 

BIT 

UFO 

MOV 

AOD 

MOV 

CLR 

MOV 

t*OV 

TSTB 

BEO 

MOV 

MOV 

ADD 

NOP 

MOV 

ADD 

MOV 

IOT 

INC 

BEO 

HLT 

BR 

NOP 

MFPt 

MFPI 

MFPI 

NOP 

BNE 



>74,0 

*UM,R 

ENDCP 

PC.-C 

#5S-. 

(SP)* 

-(SP) 

SP,R3 

R3,-(SP 

BIMMON 

IS 

enuip 

16006 
11400 

PC, -IS' 
• 3S-. 
(SP)» 

2(SP) 
6$ 



tSTSTNM 

IPSM 

iP) 
CSP) 
BUHMVEC 



iR0,l>tOIPAB6 
RtUIP0R6 



jKfcRNEL MODE? 

:IF YES, EXIT TEST 



;SET MEM MGMp ABORT VECTOR 
[CLEAR CHECK UOPD 

;PUT ADDRESS OF CHECK WORD ON THE STACK 
.-CHECK If MEM MGMT IS ENABLED 
jHRANCH IF OFF 



;SET UP USER PAGE AODR, REG, 

jSET USER PAGE DESC REG R/B UP 6 PAGES 



(SET CURRENT MODE'S STACK POINTER 



P) 

(SP) 

0tIOTVEC ;SET IOT TRAP VECTOR 

iTRAP TO 3$ BELOW 

;INCREMENT CHECK WORD 

;ERP0R1 MFPI,MIPI FAILURE-FOB BETTER 
6S .-ISOLATION SUGGEST RUNNING MEMORI MGMT. DIAG. 

;PSW2KERNEL MOOE.PREV USER MODE • 

SP ;GtT PREV. MOOES STACK POINTER 

•ISP)* ;GET DATA (AN ADDRESS) ON PREV MODE'S STACK 

R(SP) ;GET DATA (S0) FROM PREV MODES ADDRESS 

;SPACE AND PUSH ONTO KERNEL STACK 
4$ ;ERROR IF BRANCH TAKENl SHOULD HAVE A ZERO ON THE STACK 



NAINOEC-ll-OOKOC-a POP 1 1 /(.X SERIFS CPU tXCBCISFP MJCVll J7(19e«>) H7-Fh:8-77 10:08 PftGE 156 

DQ(<nc».P11 07-FEn-77 0<»:58 T74 CHECK MFPr/"TPI INSTRUCTIONS 



7286 

7787 

7788 

7789 

7790 

7291 

7792 

779? 

7294 

7295 

7296 

7297 

7798 

7299 

7 911.) 

7J0I 

7)«I2 

7jm 

7304 

7305 

7106 

7107 

7308 

7)09 

7310 

7311 

7312 

7313 

7311 

7)15 

7316 

7317 

7)18 

7319 

7320 

7321 

7122 

7323 

7324 

7325 

7326 

73?7 

7328 

7329 

7330 

7331 

7332 

7333 

73)4 

7335 

7336 

7337 

7338 

7339 

7)40 

73(1 



0)13 46 
031 )53 

><3I)52 
031354 
031356 
031)62 
iS)1370 
031376 



L' 3 1402 
0)1402 
t)1404 
031412 
K 3 H 1 4 
t'Sl 120 
031424 
03143^ 
031432 
3 14 3 4 
131436 
314 40 
031444 

■31146 
(•31454 
031462 



031 466 
C 3 1466 
03147J 
031476 
0)150.1 
J31501 
031506 
!>3I510 
?3I514 
J31516 
03152v1 
031574 
0)1521 
■S)1526 
031530 
r)1534 
0315411 



031512 
0)1512 



005116 

01166)6 

000002 
104000 
1.35037 
0127)7 
012737 
012706 



000004 
1127)7 
010746 
1162716 
01 1637 
0126)7 

000000 

104000 
000104 
01071b 
D6271h 

P000a2 



177776 

054662 
046720 
000700 



00025« 
000:120 



IM2737 055064 
012737 054774 
1050)7 177776 



0rl0004 

112737 

000277 
01 3700 
KII3277 
0^0005 
023790 
l',01401 
1 <40»d 
010037 



0^0004 
010702 

062702 000012 
f!12707 036574 

00000-3 



(112767 000001 



000004 
000010 



000076 001202 



177776 



COM ISP) ;CONPLE«ENI OPERAND 

"TPI 0(SP)» jPOP OPERANn OFF KERNEL STACK AND MOVE 

;IT TO PREV MODE'S SPACE 
PTI iRCTURN TO INST FDLLOUING lOT ABOVE 

HLT lERROPl MEMORY MANG, ABORT 

CLPB RIPSW [SET PRIORITY LEVEL BACK TO 

MOV (KTABRT.RIMMVEC j RESTORE VECTOR 

MOV tSSCOPEf a» lOTVEC 

MOV IIJSESTK.SP JRESTORF STACK POINItR 



000075 001202 

000022 
000004 
000010 



;»TEST 75 

; ;«»«••«•«*#«»« 

TST75: 

SCOPE 

MOVB 
HALTli MOV 

ADD 

MOV 

MOV 

HALT 
IS: HLT 

bH 
2S: MOV 

ADD 



MOV 
MOV 



CHECK ILLFGAL HALT 



»#«««•>*»»««•««» 



I2S- 
(SPI 
(5P) 



fltSTSTNM 

tSP) 

.r(SP) 

, aiERRVEC 
♦»a«RFSVEC 



is 

PC» f 



5P) 
..(SP) 



;GtT CURRENT PC 

;SET ERROR TRAP VECTOR TO 2S BELOU 
;LUftU RFSERVEfl INST TRAP VECTOR 
;SHOUI,n TRAP TO 4 IN USER MODE 
jFhROPi HALT ABOVE FAILED IN USER MODE 

;RFPLACE RETURN PC WITH 
; ADDRESS OF 35 BFLOw 
;PETUPN (TO 3S) 



IIFRPRT,ailFRRVFC ;RbSTORE FRRDP TRAP VFCTOP 

»RFSERR,a»RFSVEC 

^•KPSrt 



•TEST 76 



CHKCK RESFT IN USER MOOE 



TST76: 

SCOPE 
MOVP 

RFSET1 : sec 
MOV 

sec 

RESET 

CMP 

Ht(J 

HLT 

MOV 



ENDCP: 
RFLE6: 



SCOPE 

MOV 

ADD 

MOV 

.mORD 



<76.0ISTSINM 
aiPSMf R0 



a»psw,R0 
• ♦4 



R0, H»PSW 



PC,R2 
112. k? 
IPELOCPC 



;GtT CURRENT PSrt 



;CHECK THAT P5« UNCHANGED BY RESET ABOVE 



;ERROR! RESET CLEARED MODt BITS IN PSW 
;RSSTORE PSW (FOR ERROR) 



;G0 RELOCATE PROGRAM COOE 
;66666666666b6 I AST APORFSS OF CODE TO Mt RELOCATED 66666666666 



;*TEST 77 



TEST STACK LIMIT REGISTER 



TST77: 
H7554 MOV 



II fSTlMFS 



:;[>0 1 ITERATION 
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7312 

7343 

7)44 

7)45 

7)46 

7347 

7)48 

7349 

7350 

7351 

7352 

7353 

7354 

7355 

7356 

7)57 

7)58 

7)59 

7)60 

7)61 

7362 

7363 

7)64 

7365 

7166 

7367 

7)68 

7369 

7370 

7371 

7372 

7373 

7374 

7375 

7376 

7)77 

7378 

7379 

7380 

7381 

7362 

7383 

7384 

7)85 

7)86 

7397 

7388 

7189 

7)90 

7)91 

7392 

7393 

7)94 

7395 

7396 

7)97 



0)1550 000004 

0)1552 1127)7 H0O077 001202 



031560 
1131566 
031570 
031572 
031576 
(;31600 
'131604 
>!3161» 
331614 
0)1622 
031630 
f31634 
0316)6 



112737 
010700 
005740 
010037 
010700 
162700 
010037 
010737 
0627 37 
UI3737 
1057)7 
001402 
H00167 



031 600 
001550 
001212 
000026 
001212 
001544 

000726 



031642 012702 177774 

031646 005022 

031650 032712 000020 

(1)1654 001111 

B31656 052712 000340 



031662 RI2700 

031666 B1B042 

0)1670 072200 

8131672 e«1401 

031674 104000 



031676 006300 
031700 10)372 
i)3l702 005042 



000400 



0)1704 
»31706 
0)1712 
0)1716 
031724 



010746 
062716 
012637 
013737 
010712 



.SCOPE 
HOVH 



l77»a»STSTNM 



000077 001202 REL7: 



001554 



,SBTTL START OF SECTION 7 
;7777777777777 FIRST AUDPFSS TO HE 



MOVB 

MOV 

TST 

MOV 
MOV 
511B 



001712 
001 710 



ISTN-1 ,a»STSTMH 

PC,R0 

-(R0) 

R0,««FRSTAD 

PC,P0 

« ■# P0 

RH,a|FACTOP 

PC.atSLPEPR 

»26,aiSLPERR 

e*SLPERR,a*SLPADH 

UNEXEC 



MOV 
M'lV 
ADD 
MOV 
T5TR 

»Fu .»6 
J"P KELF7 
;THI5 TEST SHIFTS A '1 

MOV dSTKLMT, 
CLR fR2)« 
BIT 1201 (R2) 
PNE 101s 
BIS »)40,tR7) 



RELOCATEO 777777777 

;GET PC 

:R0 CONTAINS THt: ADDRESS OF REL7 

:.5AVE 

;GET CURRENT PC 

iSUBTRACT RELOCATION FACTOR 

[SAVE RELOCATION FACTOR 

[SET LOOP AODRE.SS 

: ADJUST 

IF TEST CODE TO BE EXECUTED 



MOV 
MOV 
CMR 
BEO 
HLT 



•400, B0 
P0,-(R2) 
(R2)*,R0 
2$ 



000060 
000004 
177776 000006 



031726 011206 

031730 01960) 

e31732 016)04 000336 

031736 032737 140000 177776 

031744 001403 

031746 010466 000)36 

031752 B0B432 



2S: ASL 

BCC 
CLR 

JTHIS TEST 

;N0 'RED ZO 

SA RED 20NE 

;AND TAKES 

;RUCTION CA 

MOV 

ADD 

MOV 

MOV 

MOV 

MOV 
MOV 
MOV 

HIT 

BFO 
MOV 



IS 
-(R2) 

CHEC^S THAT A 
NF' VIOLATION 

VIOLATION P'ls 
THE NEXT INSTP 
USING rUE BED 
PC,-(SP) 

ms-.. (SP 

(sp)4f a«E 
atPSM.atE 
PC,(R2) 



(R2),SP 

SP,R3 

336(R)).R 

lrUM,8>PSU 
20s 

P4,336(SP 
100s 



BIT THROUGH ALL BIT POSITIONS 

R' [GET ADDRESS OE STACK LIM REG 

ICLEAR STACK LIMIT REG 

lEXIT TEST IF 'T' BIT IS SET 

:SET PRlURlfY LEVEL 7 TO PREVENT 

[ANY INTERRUPTS FROM OCCURRING 

[SET CHECK DATA 

[MOVE TO STACK LIMIT REG 

[AND CHECK RESULT 

[ERROR! STACK LIMIT DID NOT 

[LOAD CORRECTLY. CORRECT RESULT 

[IS IN R0 

[SHIFT •! ' BIT LEFT 

[LOOP UNTIL 1 BIT SHIFTS OUT 

[CLEAR STACK LIMIT REG 

PROPER 'HtD* ZONE VIOLATION OCCURS, NOTE THAT 

HILL OCCUR IF IN USER MODES, 

HES THE CURRENT PSW, PC ON A STACK AT 2 AND 

IICTION fROM THE PC IN LOCATION4. THE INST- 

ZONE VIOLATION IS 'ABORTED'. 

[GET CUHRENI PC 

[FORM ADDRESS OF 4S BELOW 

RRVEC [SET ERROR TRAP VECTOR TO 4S BELOU 

RRVEC»2 [RETAIN CURRENT STATUS ON TRAP 

[SET STACK LIMIT TO CURRENT PC 
[ +400 

[AND STACK PTB = STACK LIMIT REG 
[SAVE STACK PTR 
[SAVE MEMORY LOC CONTENTS 
lAI 'RED ZONE' BOUNDARY 
[BRANCH IF IN KERNEL MODE 



[SHOULD NOT CAUSE TRAP 



MAIKDf:C-1l-DUKDC-« PDP 11/6X 5EP1ES CPU tXERCISEP HiCYll J7(l(»fl6) l»7-FEB-77 lUlflB PUGE 159 

D0Knc».P11 H7-rEB-77 09:58 START OF SECTIO" 7 

7196 eillTH D»5e66 fl«en6 3Ht: CLP 336(SP) , SHOULD CAUSE 'BED ZOBf TRAP 

7S99 831760 B127i>6 B»»7f!0 3S: MOV lUSESTK.SP ;RtSTORE THE STACK 

74U.* (U1764 le««Ba HLT .-ERBORl fAILEO TO TRAP 

74tJl 

74D2 n3176e. 032737 1 4HO0» BH0He2 4S I BIT iUM,m2 JCHECK rc TRAPPED BHEN IB USER 

■""S :Mode; (2 contains olo psw) 

74H4 P3n74 PdldU BNE 99$ : GO TO ERROR CALL 

74H5 1)31776 BldoBfl MOV SP,RH JSTACK PTR SHOULD = » 

74(16 B32000 naiail ulit 99S ;G0 TO ERROR CALL IF NOT 4) 

74^7 m2^B2 1)?63()4 000136 CMP 33e(Pl),B4 [CHECK THAT INST UAS ABORTED 

74H8 B12O06 0*1^06 BNfc 99s ; GO REPORT ERRPR 

74i'9 P12JI0 (1(15012 5S: CLR (R2) jCLEAR STACK LI"IT REG 

741.? ('32012 P107a5 MOV PC,P5 ;GtT CURRENT PC 

7411 (>12.fl4 [162735 177744 AOL) HS-..R5 [FORM ADDRESS OF 3S ABOVE 

7412 .'12H2<( b2»516 CP R5,rsP) [CHECK THAT RETURN PC IS ON 
'■'1 ' [THE STACK CAT 0) 

7414 '132022 ii(1I430 bEQ li^vts jFXIT TEST 

7415 

7410 

7417 r32^24 (1^51112 99S : CLP (R2) [CLEAR STACK LIMIT REG 

711» (H2,126 01,1461 (100136 MOV R4,336(R3) [RESTORE MEM LOCATION 

7419 1132,112 0127(16 000700 MOV »USESTK,SP [SE.T STACK PTR 



742H ;t3201o 10400*1 



[ERROR 






99S: 


CLP 


(R2) 




MOV 


P4,336(R3) 




MOV 


lUSESTK.SP 




HLT 




100S: 


MOV 


P4,3i6(R3) 




CLR 


(R2)« 




MOV 


•USFSTK.SP 




BIC 


>140,fR2) 




HOV 


•FRPRT#«»FRPVEC 




MOV 


»«PSU.(a«ERRVEC*2 




MOVR 


(PH7,<1»ERPVEC*2 



yEHf^UP ! 



74^1 i,i2k14i,l [M*>16J (1HW136 IPBS: HOV R4,336(R3) ;RESTORK «£"< LOCATION 

71?2 f^2^>H f^5M22 CLP if*2)* ;CUEAH STACK M iw RtG 

742) !^32i*46 ^t?70b PHe7^« MOV *11SFSTK.5P jSF.T STkC^ PTP 

T4?l 1*32052 i,->*77\2 Vi^idH^ BIC |34M,(K3) ;StT PRIORITY LFVEL BACK TO 

74?S ^323^6 H2737 055t)64 B«tt«0<l MOW • F RPRTi «» FRP VEC ;PEST0RK ERROR TRAP VECTOR 

7476 t' 32.16 4 hi 3737 177776 Hk^W^Bft 

7427 H32vl72 112737 (*t)034p 0»0«06 

74 2H ^' 32100 )«1SI 

7129 - •«••»•« »**»»)!»•« »•«««»»»««•«»»»»»««•««»«»»»»»»•«»***««« a,»i.H.«»««« 

7»M jfTPST IHH MEMORY MftHftREMENT RF.GrSTER TtiiTS 

71 n ;• pop TEST - THIS TEST WRITE& (,4, RANDOM »'S INTO EACH RUp RECJISTER 

^'l^^ :• NOTE: II- MEM MGMT IS ENABLED ONLY pl-R/PAR PAIRS 3-5 ARK TtSTFID. 

74 11 ; ;««»•*•>»»««••««*• »•»»»»«»«»»»•«««««»»•» »»«»««*««»»»»»»»»««•««««« 

74 34 r )21tfy) TSTIUP: 

7435 ti321t*.t t>Pti)frt1-t SCOPE 

7436 f32l0? 112717 Hi^yHiJH 0tH12M3 HOVH < 1 Hi», a»STST«H 
74W 

743fi M32tU' t^l27(»2 03234PI KTPoR: MOV «P0RTRL»R2 ;SeT TaRLE AOOPESS OE PDR'S 

743« .132114 W12705 I0t)361 HOV «lMtt36l»H'i ;SET hlT MASK 

744^ r33l2fl P12?0t* IS; mOV (R2)t.PC^ ; r.ET PDR ADHrFSS 

7441 1*32122 HW14J5 PEU ti^tlS ;EX1T OW '»^' TERMINATOR 

7442 -132124 ei27tb 0vVttl0 2S: HOV «B.,(SP1 ; SET I OOP COUNT fFOR fl REGS) 

7443 ('3213^1 1«5737 tli11545 TSTR fiiMMON ;BRANCH IE MEM MGMT DISARLEO 
74*4 032134 tt»*14a4 bEQ 3S 

7445 h32136 1*6270<> il0i*n06 ADO »6,Pifi ;SET Pn TO PDR3 

7146 ('32142 H127|6 000.103 HOV |3,(SP) ;ANl) LIMIT TO TEsT 3 PDPS 

7147 fc)32146 »127H3 i*(J0H4f 3S: MOV 032. ,P3 fSET DATA COIJUT 

744H W32I52 fM5ifl*l4 CLt- R4 -IMTTALIZE DATA TO bF WRITTEN 

7449 l»32154 H44J5H4 4s: bIC RS,R4 jCLEAR NQN-SETTftHLE BITS 

7453 M32156 »\^4\d MOV R4,(R0) ;WRTTE INTO PDP 

7451 it321e'^ n71Piiit4 CMp {P«),P4 ;AND CHECK DATA READ RACK 

7452 B32162 Dif»lli»l 3 HNt 99S ;r,0 TO FpRUR CALL 

7453 M321b4H<>5 1^4 COM pi jCOMPIEMtNT DATA 



MfllftfDEC-1 1-DQKDC-A POP 1 1 /bX SERIFS CPU EXERCISER MACVlt 27(1«B6) 07-FEH-77 tHjHB PAGE 159 

DOKDCA.PII I37-EER-77 ffi9t5B TIMH MfMORY MANAGEMENT REGISTER TESTS 

7454 ii'32166 tt4^5n4 BIC R5,R4 ;CLEAH NON-SbTTRbLiE BITS 



012170 01941;? HOV R4,(R0) [»BITE COMPLEMENT DATA INTO POR 



7455 

7456 B32I72 071004 C"F (R(1),R4 JaND CHECK 

7457 (132174 001006 BNE 99s :G0 TO ERROR CALL 

7458 032176 060104 ADD P1,R4 [STEP DATA 

7459 032200 077111 SOB PI, IS 

7460 032202 005020 5S: CLP ( P0 ) t [STEP TO NEXT REGISTER 

7461 (132204 005316 DEC (SP) [OECHEMENT REGISTER COUNT 

7462 1*32206 001157 BNE 3S 

7463 032210 000741 BR IS [GET NEXT SET OF H REGISTERS 
7464 

7465 032212 1 »4000 99Sl HLT [ERRORS INCORRECT DATA READ 

7466 [RACK FROM PDR. ADDRESS OF 
7*67 [PDR IS IN R0, DATA IS IN R4 

7468 032214 B00772 PR 5S [STEP TO NEXT REGISTER 

7469 032216 100SI 

7 4 70 [ [««»«<*««« »»tt»»«KitBa««« 4 ««»»**•»« <««»«««•#»**»»»»»# »»««((««««««««« 

7<'l ["TEST 101 PAR IFST 

'"2 !• PAR TEST • THIS TEST WRITES 64. COMPLEMENTING RANDOM .'s INTO EACH PAR. 

7«73 1 

7474 032216 TST101: 

7475 032216 000001 SCOPE 

7476 032220 112737 000101 001202 HOVR » 101 , »« 9TSTNM 

7477 C.32226 012702 032146 KTPARl MOV •PARTBL.R2 [GET TABLE ADDRESS OF PAR'S 

7478 032232 005005 CLP P5 

7479 033234 012705 170000 HOV 1170000, R5 

7490 032240 012200 IS! MOV CR2)»,R» [GET PAR ADDRESS 

7491 1)32242 001435 HFO 1 00S [FXIT ON •0- TERMINATOR 

7492 032244 012716 000010 2S: MOV «S.,CSP) [SET LOOP COUNT IFOR 8 REGS.) 

7483 032250 105737 001545 TSTfl 9«MM0N [BRANCH IF MEM MGMT DISABLED 

7484 032254 001404 BEG 3S 

7485 032256 062700 000006 ADD 16, R» [SET R0 TO PAR3 

7486 032262 012715 000003 MOV «3,(SP) [AND LIMIT TEST TO 3 PARS 

7487 032266 012703 000040 3SI HOV 132. ,R3 [SET DATA COUNT 

7489 032272 905004 CI.R R4 [INITIALIZE DATA 

7499 B32274 040504 4SI BIC R5,R4 [CLEAR NON-SETTABLE BITS 

7490 032276 010410 MOV P4,(B0) [UPITE INTO PAR 

7491 032300 021004 CMP (R0),R4 [AND CHECK 

7492 012302 001013 BNE 99s [TAKE ERROR EXIT 

7493 032304 005104 COM R4 [COMPLEMENT DATA 

7494 033306 040504 BIC R5,R4 [CLEAR NON-SETTABLE BITS 

7495 033310 010410 MOV R4,(B0) [hPITF COMPLEMENT DATA 

7496 032112 021004 CMP (R0),R4 [AND CHECK 

7497 032114 B01006 BNE 99S [TAKE ERROR EXIT 

7498 032316 060104 ADD P1,B4 [STEP DATA 

7499 033320 077311 SOB R3,4S [LOOP UNTIL FINISHED 
7500 

7501 032332 005020 5S: CLP (R0)» 

7502 033324 005116 DEC (SP) [DECREMENT REGISTER COUNT 

7503 032326 B0I157 BNE 3S [BRANCH IF « REGS NOT DONE 

7504 032330 000743 BP 18 
7505 

7506 032132 104000 99$I HLT [FRPORl INCORRECT DATA READ BACK 

7507 - - 



[FROM PAR. ADDRESS OF PAR IS IN 



7508 ,RP, DATA IS IN R4 

7509 032134 000772 BR 5S [DO NEXT REGISTER 



H«INDf:C-11-DQKDC-» POP 1 1 /6X SERIES CPU EXERCTSFP MACYll 27II»e6) H7.FEB-77 1»I»9 PAOE 16B 
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7'»I!* 
7SI1 
751J 
7513 
75U 
7515 
Tiib 
7517 

75in 

7519 

753/ 

7521 

7522 

75J3 

752* 

7525 

7526 

7527 

7529 

7529 

753i 

7551 

75J2 

75)) 

7534 

75)5 

753«. 

7537 

75)8 

7539 

754H 

7541 

7547 

7543 

7544 

7545 

7545 

7547 

7549 

7549 

755« 

7551 

7552 

7553 

7554 

7555 

7556 

7557 

7558 

7559 

7560 

7561 

7562 

7563 

7564 

7565 



£32336 
032336 

H3234H 
l<32342 
«32344 

11)2)46 
e)235H 
032)52 



if)235» 
.132354 
132356 
1>32)64 
•5)2371) 
.n2372 
032)76 
«324a2 
1*3 21^6 
132 412 
M324I6 
"32422 
1)2424 
K'3 2 4)H 
'1324)4 
»?)2442 
'132444 
1^)2446 
»)2452 
0)2154 
")2456 
l«)216t^ 
I))2462 

H32464 
(13217«1 
13)2472 
U32174 
1*32584 
L<325»4 
l'325m 
:>32512 
ki32516 
'J32522 
1132524 
^32530 
0)25)2 
e32S34 
X32536 



172339 
17760B 
BA0000 

17234e 
17764H 



0401104 
1127)7 
105737 
001 477 
tt»5037 
005037 
005037 
005037 
013746 
313716 
010746 
962716 
0126)7 
1)13737 

005000 

010702 
012703 
01432) 
035700 
001001 
1 04000 
00043) 

91 )700 
000300 
006200 
042700 
062700 
020037 
001013 
012700 
070037 
001006 
012700 
B05720 
020016 
001001 
000002 



000102 
001545 

172)50 
172310 
177650 
177610 
000250 
000252 

000040 
000250 
177776 



177637 
100011 
177572 

0)2452 
177576 



I TABLES FOR PDR i PAR TESTS ABOVE 

PDRTBL; .WORD KIPDR0 

.WORD UIPDR0 



JIGO TO NEXT TEST 



.WORD I11PAR0 
.WORD UIPAR0 
.WORD 



jTfcRMINATOR 



ITERMINATOR 



iTEST 102 CHECK KT ABORT 
1 THIS TEST CHECKS KT ABOl 
1 AND INSURES THAT ABORT 
1 IF TEST IS FMTERED WITH 



OGIC 
RT LOGIC. TEST CREATES AN ABORT CONDITION 
IS TAKEN PROPERLY. NOTE: TEST IS EXECUTED ONLY 

ME0 MGHT ENABLED. 



2s: 
3S: 



SCOPE 

MOVP 

TSTR 

BEO 

CLB 

CLh 

Ci.R 

CLH 

HOV 

HOV 

MOV 

ADD 

MOV 

MOV 

CLR 

HOV 

wnv 

MOV 
TST 
BNE 
HLT 
BR 
:ABORT HERE 
48: HOV 
SWAB 
ASH 
BIC 
ADD 
CMP ■ 
BNE 
MOV 
CMP 
PNt 

Hnv 

5S: TST 

CMP 
BNE 
PTI 



«102.»«STSTNM 

fltMMON 

KTEX 

0IKIPAR4 

BIKIP0R4 

0IOIPAR4 

0*UIPnR4 

PUMMvFCi-tSP) 

0IMMVEC*2»-(SP) 

PC, -ISP) 

»4S-,.(SP) 

(SP)«.BIM"VEC 

4)4PSW« 0ttMHVEC + 2 

P0 

PC,H2 

»100000rR) 

-(H2),(R3)t 



R0 

RH 

•1776)7, R0 

410001 1 ,R0 

F0,BI(SR0 

998 

l2SrR0 

R0,effSP2 

998 

II2S,R0 

(R0)« 

HH,(5P) 

998 



;bRANCH IF MEM MGMT DISABLED 

;SEI UP MEN MGMT REGISTERS 
jTO ABORT IF A MEMORY 
JREFEPENCE IS MADE TO 
;ADDRESSFS (VIRTUAL) BETWEEN 
[SAVE HEM MGMT VECTOR 
;AND PRIORITY 
;SET MEM MGMT 
[VECTOR TO 48 BELOW 



[CLEAR ABORT INDICATOR 

[SET P2 AND R3 NOTE: 

(THE BEF VIA R3 CAUSES THE 

[ ftbOPT 

[BRANCH IF THE ABORT OCCURRED 

[REPORT ERROR 



[SR0 SHOULD CONTAIN 
[CAUSE FDR ABORT AND 
[ALSO WHICH SEGMENT 
[WAR IN USE WHEN ABORT 
[OCCURRED. 



[GET ADDRESS OF INST THAT ABORTED 
[THAT ABORTED 



[R0SADDRES5 OF INST FOLLOWING ABORT 
[(38) 



HAINOEC-ll-DaKDC-A POP 1 1 /6X SERIFS CPU EXERCTSfP MACY11 27(1006) 07-EEB-77 10:08 PAGE 161 
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7566 

7567 

7568 

7569 

7570 

7571 

7572 

7573 

7574 

7575 

7576 

7577 

7579 

7579 

7580 

7561 

7592 

758) 

75P4 

7585 

7586 

7597 

7588 

7589 

7590 

7591 

7592 

7593 

7594 

7595 

7596 

7597 

7598 

7599 

7609 

7601 

7602 

760) 

7604 

7605 

7606 

7607 

7608 

7609 

7610 

7611 

7612 

7613 

7614 

7615 

7616 

7617 

7618 

7619 

7620 

7621 



032540 
0)2542 
11)2544 
032550 
032552 
032556 
032562 
032570 
H32570 
"32572 
.132574 
032600 
032604 



032606 
032606 
032614 
032616 



032624 
032632 
032634 
032636 
033642 
732644 
032650 
032654 
932660 
1133666 
B32674 
032709 
032702 
0327I96 
032712 
032716 
032722 
032726 
032731 
032742 
032746 
032759 
»32756 



104090 
010716 
062716 
009002 
012637 
912637 
012737 



000252 

000250 
000001 



[ENTER HEPE ON tRROR 
998: HLT 

MOV 

ADD 

RTI 
1008: MOV 

MOV 

MOV 



PC,(SP) 
II3S-.,(SP) 



000004 
010702 

062732 000012 
012707 036574 

000000 



KTEX: 
RELE7t 



REL77: 



(SP)«,9«MMVEC*2 

(5P)»,B»MMvEC 

«l,8tSR0 



SCOPE 

MOV 
ADD 
MOV 
.WORD 



PC»R2 
•12, R2 

• PELDCPC 



[REPORT ERROR 



[RETURN 

[RESTORE ABORT VECTOR 

;b PRIORITY, 

[CLEAR ERROR CONDITIONS 



[GO RELOCATE PROGRAM CODE 



[7777777777777 LAST ADDRESS OF CODE TO BE RELOCATED 77777777777 



10) FLOATING POINT TEST I 

THIS TEST TAKES TWO RANDOM NUMBERS (A AND B> AND 

COMPARES THE RESULTS OF TWO EQUAL CALCULATIONS, 

EACH SECTION EVALUATES A DIFFERENT EUUATION AS DESCRIBED BELOW: 

SFCTl (AtB)ln»3 = A»ll2 + 2»A»B*B»»2 

SECT2 {A+P)»(A-B)»A»»2-B»»2 

SECT3 A/R»a=A 



012767 000091 146510 

000004 

113737 000193 001202 



112737 
010799 
905749 
019037 
918700 
162799 
919037 
010737 
063737 
013737 
105737 
091402 
009167 
094737 
170127 
172537 
173437 
013737 
013737 
004767 
174100 
013737 
094767 



000103 001202 REL9: 



001554 

033644 
001550 
001212 
000026 
091212 
00)544 



MOV 

SCOPE 

HOVH 

.SBTTL 
[9698889888988 



•1,8TIMKS 
•103,»ISTSTHM 



[[00 1 ITERATION 



002400 
053056 
000000 
001424 
001430 
001444 
001446 
002202 



001212 
001210 



001412 
001419 



001412 001410 
002116 



MOVB 

MOV 

TST 

HOV 

MOV 

SUB 

MOV 

MOV 

ADD 

HOV 

TSTB 

BEO 

JMP 

JSR 

LDFPS 

IDF 

LDF 

MOV 

MOV 

JSP 

STF 

HOV 

JSP 



START OF SECTION 9 
FIRST ADDRESS TO BE RELOCATED 888888888 
•8TN.|,»»8T5TNM 
PC,R0 [GET PC 

-(P0) [R0 CONTAINS THE ADDRESS OF RELB 

P0,«|FBSTAD [SAVE 
PC,P0 [GET CURRENT PC 

».,P0 [SUBTRACT RELOCATION FACTOR 

R0,8#FAGTOR [SAVE RELOCATION FACTOR 
PC.atSLPERR [SET LOOP ADDRESS 
•26,0ISLPEPR [ADJUST 
P«8LPERR,a#SLPADR 



SINEXEC 

,46 

PELE6 

PC,B(FLT5GL 

10 

e»FTMP0,ACl 

0IFTMP2,AC0 

e<FREG0,0t$ACl 

8«FREGl,at8AC0 

PCFLTADD 

AC1,AC9 

P<8AC1,>«6AC0 

PCFLTMPY 



[PR IF TEST CODE TO BE EXECUTED 



[GET RANDOM OPERANDS 
[IMT FPS 
[LOAD A OPERAND 
[LOAD B OPERAND 
[SETUP EXTENDED 
[EXPONENTS 
[PERFORM THE ADD 
[SETUP AC0 TO 
[PERFORM THE SUUARE 
[00 THE MULTIPLY 



M4INDRC-1 l-DOKDC-l POP 11/6X SCRIBS CPU EXERCTStP HUCYll J7(1»«I6) 
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97-rEB-77 ieiH8 PACE 162 



76!2 

7633 

7654 

7675 

7626 

7627 

7628 

7629 

7630 

76J1 

7632 

7633 

7634 

7635 

7636 

7637 

7636 

763« 

764^ 

7641 

7642 

7643 

7644 

7645 

7646 

7647 

7648 

7649 

765» 

7651 

7652 

7653 

7654 

7655 

7656 

7657 

7658 

7659 

766a 

7661 

7662 

7663 

7664 

7665 

7666 

7667 

7668 

7669 

767,1 

7671 

7672 

7673 

7674 

7675 

7676 

7677 



032762 

032766 



832774 
«33ei»2 
033006 
033014 
033016 
033H22 
333024 



033032 
033036 
033040 
033046 
033054 
["33060 
033062 



»33070 
033074 
033076 
033100 
t:33106 
i: 3 3 1 1 4 
033120 
033124 
033132 



033136 
033144 
033U6 
033152 
033154 
033162 
033166 
033172 



033200 
033206 
033210 
033216 
033224 
033232 
033236 
033242 
033250 
033254 



174137 001434 

013737 001412 001450 



013737 
172417 
013737 
172503 
004767 
174)02 
013737 



172437 
172500 
013737 
013737 
004767 
174103 
013737 



012701 
172411 
172541 
013737 
913737 
004767 
172427 
012737 
004767 



013737 
172403 
004767 
172402 
013737 
004767 
174137 
013737 



023737 
002003 
013737 
163737 
162737 
005437 
172437 
013737 
004767 
163737 



001444 
001424 
001410 



001412 001414 



001446 
001410 

002020 



001410 
001412 



001417 001416 



001446 
001444 
001760 
040000 
000002 
001742 



001410 
001412 



001416 

001776 

001414 
001762 
001440 
001412 



001414 001416 



001416 
001412 
000024 
001414 
001434 
001450 
001670 
001452 



001414 
001414 
001414 



STF 
■ OV 
J 

rNOW DO THE 
rDO THE A»A 

NOV 
LOF 
MOV 
LDF 
JSR 
STF 
"OV 
) 

JNOW DO THE 
LDF 
LOF 
NOV 
MOV 
JSR 
STF 
MOV 
I 

|NOH DO THE : 
MOV 
LDF 
LDF 
MOV 
NOV 
JSP 
LDF 
MOV 
JSP 
I 

I NOW SUM THE 
MOV 
LDF 
JSR 
LDF 
H()V 
JSR 
STF 
MOV 



»C1,»«FTHP4 
•<>AC1,0IFRES2 

RIGHT HAND SIDE OF 
FIRST 

•tFREG0,a>|AC0 

»tFTMP0,AC0 

»II>AC0,>>SAC1 

AC0,AC1 

PCFLTHPT 

AC1.AC2 

e<<AC1.>IISAC2 



0IFTMP2rAC0 

AC0,ACI 

••FPEGl,aitAC0 

PltAC0,'IIACl 

PCrFLTMPY 

AC1,AC3 

•■8AC1 .>t9AC3 

i»e»A 

IFTMP2/R1 

(PI J,AC0 

- ( R 1 ) , AC 1 

0>FRESl.attAC0 

RtFREG0.0>SACl 

PCFLIMPY 

1-040000. AC0 

i2,>i<AC0 

PCFLTMPy 

RESULTS 

«>tAC3>RtSACe 

AC3.ACa 

PCFLTADD 

AC2.AC0 

0>SAC2.0>SAC0 

PCFLTADD 

AC1.»4FTMP6 

••«AC1,a>FREG3 



fSAVE RESULT 
JAND SOFTWARE EXP 

THE EQUATION 

;GET EXT EXPONENT 

;LOAD OPERAND A 

)SET OPERAND B EXT EXPONENT 

■LOAD B OPERAND 

(EXECUTE THE MULTIPLY 

J5AVL RESULT 



;I<OAD B OPERAND 
jAND EXT EXPONENT 



;D0 THE MULTIPLY 
jSAVE THE RESULT 



(LOAD THE B OPERAND 
(LOAD THE A OPERAND 
(AND THE EXT EXPONENTS 

[DO THE MULTIPLY 

(SETUP TO MULTIPLY BY TUO 

(DO THE MULTIPLY 



(GET RESULT OF B»B 
(ADll THE RESULT 
(GET RESULT OF A»A 

(ADD THIS RESULT 
(SAVE FINAL RFSUlI 



(HOW CHECK ROTH SIDES OF THE EQUATION 
[CALCULATE THE NUMBER OF CORRECT BITS 
[PUT LARGEST EXPONENT OF A»»2 OR n«*2 IN 



CMP 
BGt 
MOV 
SUB 
SUB 
NEG 
LOF 
MOV 
JSR 
SUB 



«I$AC2,I>>$AC3 

IS 

0»SAC3f a«SAC2 

•ltACl,a«SAC2 

l20.,>tSAC2 

l>«SAC2 

JIFTMP4.AC0 

a»FREG2.0ll«AC0 

PCFLTSUB 

aiFREG3.l>>CAC1 



SAC2 



(BRANCH IF SAC2 ALREADY HAS LARGEST 

(SAC3 WAS LARGER 

(NOW CALCULATE NUMBER 

(OF CORRECT BITS WITHIN 2 

[HAKE RESULT POSITIVE 

(LOAD RESULT OF LEFT HAND SIDE 

(AND EXTENDED EXPONENT 

(SUBTRACT TO SEE HOW CLOSE THEY ARE 

(GET DIFFERENCE IN EXT EXPONENTS 
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7678 

7679 

7680 

7681 

7682 

7683 

7664 

7685 

7686 

7687 

7688 

7689 

7690 

7691 

7692 

7693 

7694 

7695 

7696 

7697 

7698 

7699 

7700 

7701 

7702 

7703 

7704 

7705 

7 706 

7707 

7708 

7709 

7710 

7711 

7712 

7713 

7714 

7715 

7716 

7717 

7718 

7719 

7720 

7721 

7722 

7723 

7724 

7725 

7726 

7727 

7728 

7729 

7730 

7731 

7732 

7733 



033262 
033264 
033270 
033276 
033300 



100002 

005437 001412 

023737 001414 

003401 

104014 



001412 3SI 



033302 170127 000000 



033306 
033312 
033316 
033324 
033332 
033336 
033340 

033346 
033352 
033360 
033364 
033372 

033376 
033400 
033406 
033412 
033416 

033424 
H33430 
033436 
B33440 
033446 
0334S2 
033454 

033462 
033466 
033474 
033476 
033504 
033510 

033516 
033520 
033526 
033S32 
033536 



033544 
•33552 
033554 
033562 
033570 



172537 
172437 
013737 
01 3737 
004767 
174102 
01 3737 

172537 
013737 
172437 
B13737 
004767 

172402 
013737 
004767 
174137 
013737 

172437 
013737 
172580 
813737 
004767 
174102 
013737 

172437 
013737 
172500 
013737 
804767 
813737 

172402 
813737 
804767 
174137 
813737 



823737 
80200) 
8137J7 
16)737 
162737 



001424 
001430 
001444 
001446 
001612 



001412 

801410 



001412 001414 



001424 
001444 
001430 
001446 
001546 



001414 
001466 
0014)4 
001412 

001430 
001446 

001410 
001426 



001412 
001410 

001410 

001450 

001410 
001412 



001412 001414 



801424 
001444 

001410 
081370 
001412 



001414 
001412 
001440 
00)412 



001410 
801412 
801416 

001410 

801452 



01414 801416 



4S1 



BPL 
NEG 
CMP 
RLE 
ERROR 



3S 

RISACl 

01«AC7,aiSACl 

SECT2 

14 



(ACTUAL EXP'S APE EQUAL TO 200 
(ENSURE RESULT IS POSITIVE 

(ANSWERS WITHIN ALLOWABLE NUMBER? 
(BRANCH IF YES 
(RESULTS ARE WRONG 



II* 



SECT2t LDFPS 

(DO A«B 

LDF 
LDF 
MOV 
MOV 
JSR 
STF 
NOV 

[NOW no THE A-l 
LDF 
MOV 
LDF 
MOV 
JSR 



• 

0«FTNP0,ACl 

0«FTNP2,AC0 

R>FREG0.0«tACl 

R>FREGl,ettAC0 

PCFLTADD 

ACl,AC2 

8ISACli'l>AC2 

aiFTMP0,ACl 

a«FREG0,ai|ACl 

BIFTNP2.ACe 

aiFPEGl,0ItAC0 

PCFLTSUB 



[NOW DO (A«B1>(A>B) 

AC2>AC0 

ai»AC2,auAC0 

PCFLTMPY 

ACl,a«rTMP4 

a<>ACl,atFREG2 



081416 
881412 
008025 



881414 
801414 
801414 



LDF 

MOV 

JSR 

STF 

MOV 
(NOW DO THE B«B 

LDF 

NOV 

LDF 

MOV 

JSR 

STF 

MOV 
(NOW DO THE A«A 

LDF 

MOV 

LDF 

MOV 

JSR 

MOV 
(NOW DO A»>2-B*>2 

LDF AC2.AC0 

MOV »4«AC2.af«AC8 

JSR PCFLTSUB 

STF ACl.atFTMPS 

NOV •l8ACl.airREG3 
(NOW COMPUTE THE RESULTS 
(CALCULATE THE NUMBER OF CORRECT 

CMP BIIAC2,aitAC3 

BGE 28 

NOV aiiACi,ai>AC2 

2«( SUB a<>AC1rai«AC2 
SUB l21.,aiSAC2 



«IFTMP2.AC0 

atFREGl,8»|AC0 

AC0,AC1 

a«(AC0,a>«ACi 

PCFLTMPY 

AC1,AC2 

a(SACl,ailAC2 

e«FTMP0,AC0 

elFREG0.8l«AC0 

AC0,AC1 

BIIAC0,>I«AC1 

PCFLTMPY 

ai>ACl,ai8AC3 



(LOAD A OPERAND 
(LOAD B OPERAND 



(ADD THEM 

[SAVE IN AC2 

[AND EXT EXPONENT 

(LOAD OPERAND A 
[AND EXT EXPONENT 
(LOAD OPERAND B 

(SUBTRACT THEM 

(GET RESULT OF (A+B) 

(FORM THE PRODUCT 
(SAVE RESULT 
(AhD EXT EXPONENT 

[LOAD OPERAND B 

[B OPERAND IS IN AC0 
(AND EXT EXPONENT 

(SAVE RESULT IN AC2 



(LOAD OPERAND A 



(EXECUIF THE MULTIPLY 
(SAVE EXT EXPO OF A»A 



(GET B«B 
(A*A IN ACl 



SAVE IN MEMORY 



BITS 
[DETERMINE WHICH EXP IS LARGER 
[BRANCH IF AC2 LARGER 
(PUT LARGEST IN AC2 
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7734 

7735 

7736 

7737 

7739 

7739 

7740 

7741 

7741 

7743 

7744 

7745 

7746 

7747 

7748 

7749 

775i» 

7751 

7752 

7753 

775* 

7755 

7756 

7757 

7758 

7759 

776^ 

7761 

7762 

7763 

7764 

7765 

1766 

7767 

7768 

7769 

7773 

7771 

7772 

7771 

7774 

7775 

7776 

7777 

7778 

7779 

7780 

7781 

7782 

7783 

7784 

7785 

7786 

7787 

7788 

7789 



«33576 
tf336»7 
P33606 
1933614 
1)33620 

£33626 
333630 
H33634 
f^33642 

?33644 



B33646 
033652 
•133656 
•"33664 
'J33672 
V3 3676 
'133702 
0337B6 
"3)714 
rt3372n 
r33724 
1'33732 
a3 37)H 
H33744 
i'33752 
1)33754 
i<3376i' 
I 3 3766 
■.■3377.5 
«33772 



1)33774 
1133774 
l!33776 
»)4.404 
034C12 
D34ni6 
B34022 
D34H26 
(134032 
H340411 
ft34046 
« 3 405 2 



005437 001414 

172437 001434 

013737 001450 

004767 001324 

163737 001452 



100002 
005437 
023737 
003401 
10401 4 



172537 
172437 
913737 
013737 
004767 
004767 
1741 37 
01 37 57 
172437 
174037 
013737 
013737 
(104767 
163737 
1 00002 
005437 
022737 
003001 
000401 
1 04014 



000004 
112737 
ti12737 
004737 
170127 
172537 
172437 
01)737 
013737 
004767 
174100 



001412 
001414 



001424 
001430 
0191444 
001446 
001224 
001176 
001434 
0H1412 
001424 
001440 
001444 
001444 
001200 
001444 

001412 

000027 



000104 
000001 
053050 
000200 
B01424 
001434 
001444 
001446 
001076 



001410 
001412 



001412 is: 



001412 
001410 



001410 
001452 



001412 IS: 



MEG 


»ISIIC2 


LDF 


0IFTMP4.AC0 


HOV 


»IFReG2.»ll|tC0 


JSP 


PCFLTSUB 


srip 


efFREG3.»ll»ACl 


PPL 


IS 


NFG 


8 » S AC 1 


C"P 


S«SAC2,««»AC1 


bLE 


SECT3 


EPROP 


14 


LDF 


9IFT«P0,AC1 


LDF 


PIFTMP2.AC0 


MOV 


• ll(Rt:G0,a«SACI 


MOV 


»»FPECl,8tsAC0 


.15 P 


PCFLTDTV 


JSP 


PC»FLTMPY 


STF 


ACl,8tFTMP4 


MOV 


B»$AC1,«IFRFG2 


LDF 


B#FTMP0,AC0 


STF 


AC0»»«FTMP6 


MOV 


PtFKE<;0,»»sAC0 


MOV 


»»FREG0,a«FPEr.3 


.ISF 


PC,FLTSUR 


SOB 


BlFPEGe,8tSACl 


UPL 


is 


NFG 


PlSACl 


CMP 


■ 23..'>«SAC1 


HGI 


2S 


f*R 


TST104 


EPKOP 


14 



JGET LEFT HAND SIDE 

jSUBTRACT TO SEE HOW CLOSE THEK ARE 

;SUB FXT EXPONENTS 

jACTUAL EXPONENTS ARE EQUAL 

;M|iKE SURE RESULT IS POSITIVE 

;RKSULTS WITHIN RANGE ALL0WFD7 
fBRAHCH IF YES 
JPESULTS MRONG 



;t.UAU OPERAND A 
;ANf) OPERAND B 



;G0 DIVIDE THEM 
;MULTIPLy RESULT BY H 
;SAVE RESULT 

;LOAD OPERAND A 

;5AVg INCASE TKPE OUT 



;PtlBTRACT RIGHT AND LEFT HAND SIDES 

;SEF IV RESULT OK 

jFNSURE DIFFEPANCE IS POSITIVE 

;HESULTS WITHIN 2 SITS? 
JRRANCH IF NO 
jjGO TO NFXT TEST 
;PESULTS WROMG 



104 l-LOATING POINT TESF 2 

THIS TEST TAKRS TWO RANDOM NU^'RE^^S (A AND B) AND 

COMpAPRS THF RESULTS OF TWO EQUAL CALCULATIONS, 

t-ACH SECTION RVflLUATES A DIFFERENT EgKATIQN AS DESCRIBED BELOW: 

SFCTl (B'*F)««?sA»»2 + 2»A»B*B*#7 

SFCT2 (A + R)#(fl-B)aA*»2-B#tt2 

SECT3 A/B«B=A 



^(^1324 



0t*14l2 

PH141H 









T1041 


SCOPE 








MOVB 


•104.a«STSTNM 






MOV 


I1,B«SIIMES 




0S: 


JSP 


PC,»«FLTD8L 


;GET PANOOM OPERANDS 




LDFPS 


• 200 


; INIT FPS 




LDF 


0«FTMP0,AC1 


:LOAO A OPERAMD 




LDF 


B«FTMP4,AC0 


;I.OftD B OPF.PAHD 




MOV 


S<FPEG0,0«SAC1 


; SETUP EXTENDED 




MOV 


BI>FPEGl,8tSAC0 


;KXPONENTS 




JSP 


PCFLTADD 


;Pt;RFORM THE ADD 




STF 


AC1,AC0 


;SETUP AC0 TO 
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7790 


034054 


013737 


001412 


001410 


7791 


034062 


004767 


001012 




7792 


034066 


1741 37 


001464 




7793 


034072 


01 3737 


001412 


001450 


7794 










7795 










7796 










7797 


;)3 4100 


013737 


001444 


001411) 


7798 


034106 


172437 


001424 




7799 


034112 


013737 


001410 


001412 


7800 


034120 


172500 






7801 


034122 


004767 


000752 




7802 


B3 4126 


174102 






7803 


034130 


013737 


001 412 


001414 


7801 










7805 










7806 


034136 


172437 


001434 




7807 


034142 


172500 






7B0S 


034144 


013737 


001446 


001410 


7809 


B34152 


013737 


001410 


001412 


7810 


034160 


004767 


BO0714 




7811 


034164 


174103 






7812 


034166 


01 3737 


H01412 


00H16 


781 3 










7814 










7815 


034174 


012701 


001434 




7816 


03420)1 


172411 






7817 


034202 


172541 






7818 


£34204 


013737 


001446 


001410 


7819 


034212 


013737 


001444 


001412 


7920 


034220 


804767 


000654 




7821 


034224 


172427 


040000 




7822 


034230 


012737 


000002 


001410 


7823 


034236 


004767 


000636 




7824 










7825 










7826 


034242 


013737 


001416 


001410 


7827 


034250 


172403 






7828 


B34252 


004767 


000672 




7827 


034256 


172402 






7830 


034260 


013737 


001414 


001410 


7831 


034266 


604767 


000656 




7832 


034272 


174137 


001474 




7833 


034276 


01 3737 


001412 


001452 


7834 










7835 










7836 










7837 










7938 


034304 


023737 


001414 


001416 


7839 


034312 


002003 






7840 


034314 


013737 


001416 


001414 


7841 


034322 


163737 


001412 


001414 


7842 


934330 


162737 


000065 


001414 


7843 


034336 


005437 


001414 




7844 


(434342 


172437 


001464 




7845 


034346 


013737 


001450 


801410 



MOV 
JSR 
STF 

HOV 



P«$AC1 ,AlSACri 
PC,FLTMPy 
ACl^SHt-LTMpH 
0ISAC1 rB)IFpFG2 



•PERKORM THK SQUARE 
;tiO THE MULTIPLY 
;SAVE RESULT 
;AMD SOFTWARE EXP 



JNOH DO THE RIGHT HAND SIDE OF THF KQUATIOh 
(PO THE A»A FIRST 



MOV 
LDF 
MOV 
LDF 
JSP 
STF 
MOV 

;NOW DO THF B»B 
LDF 
LDF 
MOV 
MOV 
JSP 
STf 
MOV 



P»hRtGH,aiSACfl ;r,EJ £XT EXPONENT 



P»FTMP|fl,ACp 

(a»*ACM,B«SACl 

ACH,AC1 

rCFLTMPY 

ACl,Ar2 

ia«SAC1,«#SAC2 



(a«FTMP4,AC0 

ACt*,ACl 

9»FPKGl,»i»sAC0 

eiSACi^f DiSACl 

PC,FLTMPY 

ACl.ACi 

P#SACl,e»SAC3 



;LOAD OPERAND A 

;SET OPERAND H EXT EXPONENT 

;LOAD B OPERAND 

jEXECUTF THE MULTIPLY 

jSAVF PFSULT 



;I.UAU B OPERAND 
;ANn FXT EXPONENT 



INOW 00 THF 2»B»A 



MOV 
IDF 
LDF 
HOV 
MOV 
JSR 
LDF 
MOV 
JSR 



«FTMP4»R1 
(Rl ),aC0 
-f R1),AC1 
aiFRKGlfSISACP 
aiFPEG0rfill$AC| 
PCFLTMPY 
|*04b'''HW, AC0 
«3,iaf SAC^ 
PC,FLTMPy 



;D0 THE MULTIPLY 

;SAVK THE RESULT 



;LOAU THE ti OPERAND 
;LOAD THE A OPERAND 
;AND THE FXT EXPONENTS 

jDO THE MULTIPLY 

;SETUP TO MULTIPLY UY TWO 



JNOW SUM THE RESULTS 



MOV 
LDF 
JSR 
LDF 
MOV 
JSP 
STF 
HOV 



P«SAC3»afSftC0 
AC3, ACia 
PC/FLTADD 
AC2# AC0 
P«9AC7,aiSAC0 
PC,FLTADD 
ACl,atFLTMpl 
P«SAC1»«llFRFG3 



;D0 THE MULTIPLY 



;GFT RESULT OF B»B 
;ADn THF RESULT 
;G£T RESULT OF A*A 

;ADD THIS RESULT 
;SAVE FINAL RESULT 



;NOW CHECK BOTH SIDES OF THE EQUATION 
;CALCULATE THE NUMBER OF CORRECT PITS 
;PUT LARGEST EXPONENT OF A««2 OP B««2 IN $AC2 



CMP 


B»SAC2,B»SAC3 


RGE 


IS 


HOV 


titSAC3,BtSAC2 


SOB 


B»$ACI,»fSAC2 


SUP 


•53..BtSAC2 


NFG 


eiSAC2 


LDF 


B«HTMP0,AC0 


MOV 


9IFREG2,9«S»C0 



•BRANCH IF SAC2 ALREADY HAS LARGEST 

;SAC3 HAS LARGER 

;NO»l CALCULATE NUMBER 

;0F CORRECT BITS WITHIN 2 

iMAKE RESULT POSITIVE 

JLOAO RESULT OF LEFT HAHD SIDE 

;ANO EXTENDED EXPONENT 
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71146 
7B47 
7948 
7849 

7»5e 

7851 
7852 
7853 

7854 
7855 
7856 
7857 
7858 
7859 
786^ 
7861 
7862 
7863 
7864 
7865 
7866 
7867 
7B68 
7S69 
797^ 
7871 
7872 
7873 
7871 
7875 
7876 
7877 
7878 
7879 

78e» 

7981 
7882 

7893 
799) 
7995 
7886 
7887 
7988 
7889 
789a 
7991 
7892 
7893 
7994 
7895 
7996 
7897 
7899 
7899 



034354 
834360 

034366 
034370 
034374 
034402 
034404 



004767 000564 
163737 001452 

100002 

005437 001412 

023737 001414 

003401 
104011 



001412 381 



03440(, 170127 



034412 
034416 
034422 
034430 
034436 
034442 
034444 

"34452 
034456 
W34464 
034470 
K34476 

J34502 
034504 
034512 
034516 
034522 

1^34530 
034534 
034542 
1(34544 
034552 
034556 
034561" 

034566 
034572 
0346flB 
034602 
034610 
034614 

034622 
034624 
034632 
034636 
034642 



172537 
172437 
013737 
013737 
004767 
174102 
013737 

172537 
013737 
172437 
013737 

004767 

172402 
013737 
0'»4767 
174137 
013737 

172437 
013737 
172500 
013737 
»»4767 
174102 
013737 

172437 
013737 
172503 
013737 
004767 
013737 

172402 
013737 
034767 
174137 
013737 



001424 
H01434 
001444 
001446 
000506 



001412 001414 



001424 
001444 
001434 
001446 

000442 



001414 
000362 
001464 
001412 

001434 
001446 

001410 
000322 



001412 
001410 

001410 

001450 

001410 
001412 



001412 001414 



001424 
001444 

001410 
000264 
001412 



001414 
000306 
001474 
001412 



034650 073737 001414 



001410 
0»1412 
001416 

001410 

001452 

001416 



4«S 

Il» 

sect: 
;D0 



JSR PCFLTSUB (SUBTRACT TO SEE HOB CLOSE THEY ARE 

SUB ••FRES3.0ttACl ;GLI DIFFERENCE IN EXT EXPONENTS 

jACTUAL EXP'S ARE EQUAL TO 200 

BPL 31 (ENSURE RESULT IS POSITIVE 

NEG •ItACl 

CMP •IIAC2,»«IACt (ANSUERS WITHIN ALLOWABLE NUMBER? 

BLE SECT2D (BRANCH IF YES 

FRROB 11 (RESULTS ARE WRONG 



001412 
001410 



2D; LDFPS 
A«B 

LnF 

LDF 

MOV 

MOV 

JSR 

STf 

MOV 
DO THE A-B 

LDF 

MOV 

LDF 

MOV 

JSR 



(NOW DO (A»B)»(A-B) 



• 200 

»«FTMP0(AC1 

»tFTMP4,AC0 

8«FHEC0r0itACl 

8IFPEG1,0>SAC0 

PCFLTADD 

AC1,AC2 

•••ACl.>i9AC2 

0fFT*IP0,ACl 

0<rREG0,»ttAC1 

»»fTMP4,AC0 

«>FPEGl,«i4AC0 

PCFLTSUB 



(NOW 



LDF 

HOV 

JSP 

STF 

MOV 
DO THE B»B 

LOK 

MOV 

LDF 

MOV 

JSR 

STF 

HOV 
DO THE 

LDF 

MOV 

LOF 

MOV 

JSR 

MOV 
DO A»«2' 

I.DF 

HOV 

JSN 

STF 

HOV 



AC2,AC0 

8ISAC2,9<SAC0 
PCFLTMPV 
AC1,0#FLTHP0 
•ltAC1.»IFREG2 

8«FTMP4,AC0 

8tFREGl,8tSAC0 

AC0,AC1 

«ltAC0>>l$ACl 

PCFLTMPy 

AC1.AC2 

>l>AC1,8ilAC2 



A>A 



(LOAD A OPERAND 
(I'OAD B OPERAND 



(ADD THEM 

(SAVE IN AC2 

(AND EXT EXPONENT 

(LOAD OPERAND A 
(AND EXT EXPONENT 
(LOAD OPERAND B 

(SUBTRACT THEM 

(GET RESULT OF (A*B) 

(FORM THE PRODUCT 
(SAVE RESULT 
(AND EXT EXPONENT 

(LOAD OPERAND B 

(B OPERAND IS IN ACS 
(AND EXT EXPONENT 

[SAVE RESULT IN AC2 



0«FTMP0,AC0 

8IFPEG0>0«SAC0 

AC0,AC1 

•itAC0,8|SACl 

PCFLTMPV 

8ttACt,8lSAC3 

2 

AC2,ACB 

8>$AC2,8iSAC0 

PCFLTSUB 

ACl,8«FLTMpi 

0>«ACl,atFPEG3 

(NOW COMPUTE THE RESULTS 

(CALCULATE THE NU"BER OF CORRECT 
CMP •■$AC2>>ISAC3 



(LOAD OPERAND A 



(EXECUTE THE MULTIPLY 
(SAVE EXT EXPO OF A«A 



GET B»B 
A»A IN ACl 



SAVE IN MEMOPY 



BITS 

DfcTEPMlNE WHICH EXP IS LARGER 
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7900 034656 002003 



(BRANCH IF AC2 LARGER 



!IJ.'!;^?'^;I1'^'"'^'^*5 "■"' "">' SERIES CPU EXERCISFP MSCYIl 27(l(t«6) H7-rEB-77 |«,<9B p.cE I6B 
DOKTCA.Pll i7-Fte-77 i.9i58 T1B4 fl.OATINC POINT TEST 2 

79.»1 1)3466^ 8113737 em4l6 e«14l4 MOV »»S«C 3, «l 8AC2 -PUT I.JBCr>:T IN tri 

T»)2 »3466B 163737 0«1412 001414 2S: SUB ItHCtUtUci '■•"GEST IN «C2 

79a3 1134674 ir>2737 etiejibt miH14 SIIB •54 ,a«SAC2 

7904 ^34782 I1B5437 (<01414 Nl-G »ISSC2 

79»5 «347e6 172437 Hl}14e4 LDF BIFMXPB.ACK -GET LEFT HAND SIDE 

79B6 034712 P13737 »«1450 001410 MOV (>tFPEt:2, J.S»C« 

j;:^ :;i:?^: ^t\;ti z?.\i ...... - ^j;^^j?-.,.ci '^'^^^^^^ -- ™" «- 

?:;? ^\^ ITA] ...,12 sp^ i:..c, ;'"r^„^r^^^^i? ;rp^°i?i„E 

79tl r3'j7l6 «^!I»? "'■"'" "■""" "' "" ••S«C'.«»SAC1 jPESUMS WITHIN p.NGE ALLOWED? 

,„!. ,;, ""S^ai BLt SECT3n ;BPANCH IF VES 

79 i i.3475.) 134011 eprOP n JRESIILTS upONr; 



;LOAD OPERAND A 
;ANU opEkAND H 



7916 _ 

79(7 131752 172537 001424 SECT3D: LDF 9iFTMpi),'Ar7'" 

7919 1^34756 172437 0U1431 UDF l>«(TNP4,AC0 

7919 .134763 013737 00II44 001412 lOV ««( PEG0, »>8 AC 1 

7020 113177.1 011737 0^1446 001110 MOV BUFREGl , S1SAC0 

7921 034776 004767 000120 jjp PCFbTDIV ;G0 DIVIDE THFM 

7923 ■35006 174137 001464 S7F ACl,a«FLTMp0 j.sAVE RESULT 

7924 (-35012 (>13737 B01412 001450 KOV BIS ACI , »>FBEG2 

7925 035020 172437 001424 LDF B«FTMP0,.C0 rLOAD OPERAND A 

792? '.'5!;" IV'il '■'""'' "f AC0.».fLt"P, save IncJ" tJpe OUT 

7927 .•35030 013737 001444 001410 MOV «tf REG0,».s ACn 

7921) 0)5036 1113737 001444 001452 MOV B«F PLG0, fl«t REG3 

I9" ':!5"50 XlVj IT.tll „,..12 if," '■^."-'SUB ;5UBTB.CT RIGHT AND LEFT HAND SIDES 

-.1.1 ,c„ 163737 001441 001412 SUB B« FRFC0, « t s ACI ;SFF IF RESULT OK 

111- "It l" """"^ fPl- IS ;FNSUBE DIFFKRANCE Is POSITIVE 

7932 .35060 005437 001412 NEG BfSACl l-uiiuvt 

793) 035061 022737 0atj«67 P01412 IS: C"ir 1155 ,a«SACl 

7934 035072 003505 LIE RFLEe 



;PtSULIS hlTHIN 

'in :uiit \:v^\\ "«- ""■ Iresu^s'^rJ" 



7936 0)5076 00050) br PELFS 



79 39 

III] ..5BTTL ILOATINC POINT MULTIPLY ROUTIn" 



"" ■■' THIS PDDIINf "ULTIPLIES THE CONTENTS OF ACa AND ACI 

,„" '• """ LfSVFS THE RESULT IN ACI. IT ALSO TAKES CARE OF 

' :; ;• the SOFTI-APF exponents THAT ARE KEPT IN s»C0 AND SACl. 

■,IA 'IV.t' IV.'AI "*""" '""" "■""■•">" *.SAC0,9.SAC. ;ADD SOF?::" eIpJI^J^S * " 

7:;7 '.n;,"; !;;4'^:; i,:"t: r •■-'-'-'s''> ;put'c"SnS':^r\, „n stac. 

79j: :\ii\\ :zir, ""'^ ,,, tr, ^^--"^"^ rn^^sr" "' ''""'" 



7950 

"^l ..SBTTL FLOATING POINT DIVIDE ROUTINe" 



"" ;• THIS ROUTINE DIVIDES THE CONTFNTS OF ACI BY AC0 

'q^' ;• AND LEAVES THE RESULT IN ACI, 

nil n]V,V« 'Mill '""^"' '"""" f"'>"''''™ »""c"nncr""Il'."sT"sOF";RrEXPONE«s' 

/..50 "35130 174500 DIVF AC0,AC1 



:KX(-CUTF THE DIVIDE 
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nil 0351)6 0147^7 I'^V.Z "'' •'004«0,-(SP) :PUT CONTROL WORD ON STACK 

795? B35 M2 "JJ.J "'" ,. """ fOB.EXPEXT jCALCULATF EXT EXPONENT 

7960 C0a207 isi PTS FC [RETURN 



7961 ,,.„.,.., 

!''? .SbTTL FLOATING POINT ADD ROUTINE 



llll •■' THIS ROUTINE IDD5 THE CONTENTS OF ACB TO ACI. 

':"' :• THIS CAN ONLY BE DONE IF THE SOFTWARE EXPONtNTS 

''" '■• «Hf- Cr05E ENOUGH TOGETHER SUCH THAT AN ADJUSTMENT 

,,°, ;* "f THF PIAL EXPONENT LEAVES A NON-ZERO NUBBEB. 

7969 035144 014667 000134 ELTSUB: MOV " Ep'sUPFLG • SFrsUBTRACrFrAG**"* * 

9 03t,'l6 tlllr. """" "''"" '"*"'' ""■ »'««",..S,C, ICHECK sJEfwlRE'EXPONENTS 

7971 035160 091434 beu 28 

nil ».i^,., ..,,., .... ;ACCUMUT,ATOR ! IS LARGER THAN ACCIIMMLATOB 

"7 "? 66 ?63702 00 4 """ '""C1,R2 :GFT OPERAND B SOFTWARE EXP 

7975 035 ?3 \V^l,l tliM ^'"^ B.SAC0,R2 ;GET DIFFERENCE IN SOFTWARE EXP' 

7976 fill 76 tl^m '::'' "''""• '">" """"' "^l- P"EC piNGE7 
7976 835170 902003 „ge 7S , BRANCH IF ADD NOT BEOUIBED 

7979 035200 .05402 neg ^2 ""'''"" '^ """""' ' 

79%'0 tlllll IIV,V2 ',r' 5^''" ;-..0.D THE EXPONENT 

"bJ ;3"?2 llttVl """' '" ''""'■ '-"''" '"''^ EXPONENT SO HARDWABE 

7992 035212 000417 ^ pp 2S ;«1LL DETECT OUT OF RANGE 

S ^mt ?;l^^? Z\\\l ^""""-"" " "'---"" "5cEr^5??wlRE EXP OF OPEBAND A 

to"! tlllV, llt]ll -"^ ;i'''' IPELOAD THE EXPONENT 

; ACCUMULATOR IS MUCH LARGER THAN ACCUMULATOR 1 SO RESULT IS 

^m "■" ■""■' ♦'= '■''f<P 1-75, «C1 .-FAKE EXPONENT .50 HARDWAPE 

7097 0357^7 uai:7..7 .>aa..o.. ... I^ILL DETECT OUT OF RANGE 

7998 035256 Z,lt] "' ^" '''"'" ^^ '"" "^ SUBTRACT? 

799? 035260 ?? JS« "*" " [BRANCH IF ADD 

/•^^y* t«i5260 1 73100 SlIPF ACfl.An 

80013 H3S362 0B04e»l 

900^ TAlll lIV-lll ,. . "' """ «'^'''"^' iKXECHTE THE ADD 

9S0 Villlt lllVil i532?0 "' T '•""400,. (5P) ,PUT CONTROL WORD ON STACK 

hi ^ EiS — - B ¥-'''' SSF"- -=""^ 

8006 035304 00«0»0 silRrrr, yoon .HHURN 



7993 
7994 
7995 035246 176527 177703 



2S: 


TST 


SUBFLG 




hllg 


5S 




SUPF 


AC0,AC1 




BR 


6S 


5s: 


AODF 


AC0,AC1 


6S: 


MOV 


1100400, -(SP) 




JSH 


PC.OJEXPEXT 


3S: 


CI.R 


E.UBFLC 




RTS 


PC 


SUHFLG; 


.WORD 




RELE8: 


SCOPE 






MOV 


PC,R2 




ADD 


112, R2 




MOV 


«RELOC,PC 


REI,88; 


.»«ORD 






8007 (33S306 

8008 035310 010702 

8009 B35312 062702 000012 

III' :\ll\l mill """' REL,8: ::;^RD r'°'-'' ;G0 P.LOC.TE program code 

""' ;8B98fi8BeBBa86 LAST ADDRESS OE CODE TO BE RELOCATED 38B88888SS8 
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B013 
t»14 
8B15 
81116 
8B17 
SBI8 
8X19 
B030 
8H2I 
S032 
8029 
802* 
9B25 
8026 
81)27 
8028 
3024 
8030 
8031 
8032 
8033 
8034 
8035 
8036 
8037 
8038 



03J324 
e3S324 
1135326 
035334 
035342 
035346 
335352 
1)35360 
P35362 
P35366 
a35374 
035376 
035404 
03541*1 



000240 
1 12717 
113777 
005037 
012704 
032737 
001002 
000167 
122777 
001374 
012737 
106277 
000001 



000105 
001202 
001559 
000100 



0400 001532 



000206 
000200 



001567 
143642 



»«TEST 105 
T5T105I 



001202 
143700 



143656 is: 



NOP 

MOVB 

MOVB 

CLR 

MOV 

BIT 

HNE 

J«p 

CHPB 

BNE 

MOV 

ASRB 

WAIT 



TELETYPE AND CLOCK TESTS 



I105,BUTSTNN 

SISTSTNH.OSHR 

••FACTOR 

•100. R4 

»TTOPT,»«0PT,CP 

U 

ARBFIN 

l200>aSTPS 



!StT R4 s CONSTANT 100 

.•BRANCH IF TTT 

;0N SYSTEM 

I.IUHP IF NOT 

.•(•HECK IF TTY IS READY 



|NUI.LS-1,»^«RFG5;SET ADDHESS OF ASCII STRING TO TYPE 
»STPS jSFT IE BIT. SEE TPISR FOR INT SERVICE. 

;WAIT FOR INTERRUPT 



DtlMMY: 

yPOUTTNF TO CHECK PRIORITY ARBITRATION LOGIC 

[THE BEl.OU TEST NILL INHIBIT INTERRUPTS ON LEVEL 6 AND BELOW (LOCKING 

(OUT THF LINE CLOCK) AND THEN SET UP THE TTY TO INTERRUPT. NEXT THE 

IPRIORITY LEVFL WILL RE SET TO a ALLOWING INTERRUPTS IN WHICH CASE 

;THE line clock (AT level 6) SHOULD INTERRUPT BEfOBE THE TTY (AT LEVEL 4). 
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8039 

8040 

8041 

B042 

B043 

B044 

8045 

8046 

8047 

8048 

8049 

8050 

8051 

8052 

8053 

8054 

B055 

8056 

8057 

8058 

8059 

B060 

B061 

8062 

806 3 

8064 

8065 

8066 

8067 

8068 

8069 

B070 

8071 

8072 

8073 

8074 

8075 

8076 

B077 

8078 

8079 

8080 

8081 

8082 

808) 

8064 

8085 

8086 

8087 

8098 

8089 

8090 

8091 

8092 

8093 

8094 



035412 
035420 
035422 
U35426 
035430 
035436 
035442 
035444 
835452 
035454 
035462 
B3547B 
035476 
035500 
035502 
035504 
035506 
035510 
035514 
035516 
035520 
035522 



132737 
001072 
030477 
001375 
1127J7 
150477 
100375 
032737 
001450 
012737 
012737 
012717 
005027 

000000 

000240 
000240 
000240 
010437 
113700 
177546 
100375 
000240 



000020 177776 

143634 

000300 177776 
143610 

001000 001532 

035546 000064 

03SS60 000100 

000340 000102 



035524 105037 177776 



035530 
B355J2 
035540 
035542 
035544 

035546 
035552 
035556 

(■35560 
035564 
035572 



035574 
035602 
035606 



035606 
035606 

035610 
035616 



000740 
022761 
001415 



005077 
006367 
000002 

805267 
012737 
800002 



012737 
005077 



800240 
112737 

1 13777 



000002 177740 



143500 
177722 



177714 
046630 00810 



054364 800064 
143444 



5s; 

6«1 



BITB 


•20.0IPSW 


BNt 


ARBFX 


BIT 


R4,«$TPS 


BNE 


2> 


KOVB 


l300r0«PSW 


BISB 


R4,«JTPS 


BPL 


3S 


BIT 


•LKOPT,"»OPT.CP 


BFO 


ARBFIN 


MOV 


•7»,»»TPVEC 


MOV 


•"»,»«LKVEC 


MOV 


«PR7,««LKVEC»2 


CLR 


(PC)» 


.WORD 





NOP 




NOP 




NOP 




HOV 


R4,atLKS 


MOVB 


"(PC)»,BB 


.WORD 


LKS 


BPL 


58 


NOP 





CLRB atPSW 
)A CLOCK INTEFPUPT WILL OCCUR (8S 
JAFTEB THF CLOCK SERVICE A TTY IN 
:ICE WILL SHIFT LEFT 48. 



[EXIT TEST IF 'T' BIT SET 

JWAIT FOR TTY TO BE NOT 

fBUSY 

[SET PRIORITY LEVEL 6 

;SET IE BIT 

JAND WAIT FOR READY 

;LINE CLOCK AVAILABLE? 

;BRANCH IF NO 

SSET TTY VECTOR 

;SfT CLOCK VECTORS 

;CLEAR CHECK WORD 



;GET CLOCK STATUS i, BRANCH IF BEADY 
iCONTAINS ADDRESS OF L CLOCK STAT 

;AT THIS rlKE BOTH THE CLOCK 

[ARE READY TO INTERRUPT 

SSET PRIORITY LEVFL 
) AND LOC 4S MILL BE INCREMENTED 
TERRUPT WILL OCCUR. THE TTY INT SERV 



NOP 
C"P 
BEU 
HLT 
BR 

CLR 
ASL 
RTI 

INC 
MOV 
RTI 



ARBFIN: HOV 
CLR 
APBEXt 



• 2.4S 

ARBFIN 



48 
•LKSRV, 



JLEAVE TIME FOR INTERRUPTS 
jCHECK THAT THE CLOCK 
;& TTY INTERRUPTED IN 
[THE PROPER SEQUENCE 



[CLEAR IE BIT 
[SHIFT INDICATOR 
[RETURN 



[SET CLOCK VECTORS 



ITPISR,"«TPVEC 
08IPS 



[RESTORE TTY VECTOR 
(CLEAH IE BIT 



[•TEST 106 TURN ON UBE AND MBT 

(• TURN ON THE MASS BUS TESTER AND UNIBUS EXERCISER IF PRESENT 



NOP 
800186 001283 MOVB •106. •• tISTNM 

001282 143416 HOVe 0>$TSTIIM.asWR 

[FIRST SETUP SOME MEM. MGMT. REGISTERS 



DQ^DC».PU a7-FEB.77 09158 HB6 TURN ON UBE »»D HBT 



8B95 

BB96 

8«97 

S«98 

8099 

8100 

B101 

8102 

810! 

8104 

8105 

8)06 

8107 

8I0S 

8109 

8110 

8111 

8112 

8113 

8114 

8115 

at 16 

8117 

8118 

8119 

8120 

8121 

8122 

812! 

8124 

8125 

8126 

8127 

8128 

8129 

8130 

81 Jl 

81 32 

81 33 

8134 

8135 

SI 36 

81 37 

8138 

8139 

8140 

8141 

8142 

8143 

8144 

8145 

8146 

8147 

8148 

8149 

8150 



035634 
035630 
#35634 
035640 
035644 
03S6S0 
035654 
035660 
035664 
035670 
035676 
035704 
035712 
035716 
035720 
035724 
035726 

0357)4 
03S742 
03575B 
P35754 
035760 
035764 
035766 
035770 
035772 
03600d 
036001 

036006 
036012 
036016 
SJ36020 
,»36B24 
036030 
036034 
036036 
U36042 
036046 
■136052 
«36054 
k73b060 
1136^64 



0127B0 
010037 
010037 
019037 
010037 
010037 
010037 
010037 
005037 
012737 
012737 
I!l2737 
005737 
100464 
005737 
t>01061 
012737 

012737 
012737 
005037 
012700 
012701 
005720 
020001 
193775 
062737 
012700 
000767 

062706 
162700 
010003 
072327 
042703 
06370! 
005002 
073227 
042702 
042700 
050003 
010237 
;ila337 
005037 



136070 IB32737 

036076 001411 

036100 012737 

036106 012737 

036114 052737 



077406 
172300 
172302 
172304 
172306 
172310 
172312 
173316 
172340 
000200 
000400 
007600 
177776 

001624 

000001 

00060t1 
036006 
000006 
060000 
100000 



000200 
060000 



00000 4 
000002 

177772 
177600 
172346 

000006 
177774 
177700 

001622 
001624 
177572 



172!t2 
172344 
172356 



172346 

000004 



001000 001532 1181 



036122 105737 
036136 10^033 
916130 B33777 



016630 
000340 
000100 



001533 
010000 



000100 
000103 
177546 



MOV 
MOV 
MOV 
HOV 
NOV 
MOV 
MOV 
MOV 
CLR 
MOV 
MOV 
HOV 
TST 
bMI 
TST 
BNt 
MOV 

;GET HDPHESS 
MOV 
MOV 
CLR 
MOV 
MOV 

5S: TST 
CMP 
BLO 
ADD 
HOV 
BP 



ADD 

SUB 

MOV 

ASH 

bIC 

ADD 

CI.R 

ASHC 

BIC 

BIC 

BIS 

MOV 

MOV 

CI.R 

BIT 
BFO 
MOV 
MOV 
BIS 



177406, R0 

R0,»«KII'DR0 

R0,8tKIPDRl 

R0.ai<<IPDR2 

R0.>IKIPDR3 

R0,a|KlPDR4 

P0,»1I'IPDRS 

R0,a|KIPOR7 

0>KIPAP0 

•300,a«KIP«Rl 

t400,afKlPtR2 

t7600.8>KIPAR7 

etpsw 
lis 

BtMxMMLO 

llr0»5R0 
'^ LAST MEMORY LOC 
• 600,««KIPAI>3 
»leS.9»EBPVtC 
B»ERRVEC*2 
•60000#R0 
4100000, R1 
(P01» 
R0,R1 
5S 

■200,a*KlPAR3 
»60000f R0 
5S 

44, SP 

«2,R0 

R0,R3 

»-6,R3 

•177600, H3 

(i"l<IPAR3,R3 

R2 

• 6,F3 

•177774, B2 
•177700, R0 
P0, P3 

h?,B«MXMMHI 
R3,I'«MXMH[.0 
8*SR0 

•LKoPT,a»npT,cP 

UBESET 

• I-KSPV,a*LKVEC 
•PB7,a#LKVECt2 
•100,a«LKS 



:SET CONSTANTaR/K UP 4K HOBDS 

;SET KIPDRB, 1,2,3,4 7 B/U UP 4K HOBUS 



:ARE WE IN USER MODE? 
;nRANCH IF »ES 
;HAS MXMMLO BEEN FOUND YET? 
;BRANCH IF YES 

ATION ON THE SYSTEM 
;INITIALLY MAP PAB3 TO t2K 
;EXIT TO 10S ON FIRST TIMEOUT 
;BE SURE IN KERNEL MODE 
.-SETUP STARTING VIRTUAL ADDR. 
JSETUP VIRT. ADDP. THAT SELECTS PAR4 
;TEST MEMORY LOCATION 

;DOES VIRT. ADDR, STILL SELECT PAH3 
;BFANCH IF IT DOES 
[MAP P4P3 UP TO THE NEXT 4K 
[PESFT R0 

[CONTINUE TESTING EACH VIRT. ADDR. 
[UNTIL A TIHEOUT OCCURS 
[CLEANUP THE STACK 

[GET VIRT. ADDR. OF "TIMEOUT" LOC. 
[MOVE VIRT. ADDR. INTO R3 
[SHIFT VIRT. ADDR. RIGHT SIX BITS 
[CLEAR OFF THE TOP 9 BITS 
[ADD THE PAF TO THE BLOCK NO. 
[CLEAR R2 

[FORM TOP 12 BITS OF PHYSICAL ADDR. 
[CLEAR ALL PUT BITS t, 1 IN R2 
[CLEAR BITS <15:06> IN VIRT. ADDR. 
[SET BITS <05100> IN PHYSICAL ADDR. 
[SAVE BITS 16 t. 17 OF TIMEOUT ADDR, 
[SAVE BITS 15-0 OE TIMEOUT ADDR. 
[TURN HEM. MGMT. OFF AGAIN 

[BRANCH IF MOT AVAIL 



[SET IE BIT 



[[««««*»«*»«»»»•»»«»»«•»•««««« 

[TURN ON THE UNIBUS EXERCISER 
UBESET! TSTB BIOPT.CP 
BPL MBTSFT 
BIT <Sm3,aShR 



F PRESENT 
[IS UBE OPTION AVAILABLE? 
[BRANCH IF NO 
[INHIBIT UBE? 
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8151 

8152 

8153 

8154 

8155 

8156 

8157 

8158 

8159 

8160 

8161 

8162 

8163 

8164 

8165 

8166 

8167 

8168 

8169 

8170 

BI71 

8172 

8173 

8174 

8175 

8176 

8177 

8178 

8179 

8180 

8181 

8183 

8183 

8184 

8185 

8186 

8187 

8188 

8189 

8190 

8191 

8193 

8193 

8194 

8195 

8196 

8197 

8198 

8199 

8200 

8301 

8303 

8303 

8304 

8305 

8306 



036136 
036140 
036146 
036150 
B36154 
036156 
036162 
036164 
B36170 



036176 
036204 
036206 
036314 
^36216 
036234 
036326 
036232 
036334 
036240 
036242 
036250 
036256 
936362 
036370 
036276 



001017 
122737 
001056 
105737 
0I<1053 
105737 
001050 
004737 
012772 



033737 
001437 
033777 
001033 
172737 
001037 
105737 
001024 
105737 
001031 
953777 
013777 
005077 
B12777 
812777 
112777 



000060 001574 



053646 
064545 



BNE 

CMPB 

BNE 

TSTB 

BNL 

TSTB 

HNE 

JSR 

HOV 



MBTSET 

•60,e»&UBPASS 

bTHM 

aiSPASS 

STMM 

BSMMON 

STMM 

PC,a»UBEINIT 

•64545,0(82) 



[BRANCH IF YES 
[FIRST SUB-PASS? 
[BRANCH IF NO 
[FIRST PASS? 
[BRANCH IF NO 
[MEM MGMT ON? 
[BRANCH IF YES 
[INITIALIZE UBE 
[START UBE 



936304 033777 000100 

036312 001403 

036314 000167 003366 



936330 913727 177776 

936334 990090 

936336 012737 009390 

936334 004767 015553 



936340 995037 
936344 913737 



936352 
936369 

936366 



912737 
913737 
913737 



173340 
099390 
999499 
991563 
173346 



002000 

000010 

000060 

001200 

001545 

000047 
000007 
144043 
046394 
000340 
009161 



001532 
! 13026 
901574 



144064 
144056 

144054 
144050 
144016 



([•«•. »i 
(TURN 0> 

"Btset: 



THE MASS BUS TESTER IF PRESENT 



PIT 

HEO 

BIT 

BNE 

CMPB 

BNE 

TSTB 

BNE 

TSTB 

BNE 

BIS 

MOV 

CLR 

MOV 

MOV 

MOVB 



(MBTOPT, BIOPT.CP [IS MBT AVAILABLE? 

STMM [BRANCH IF NO 

[INHIBIT MBT? 

[BRANCH IF YES 

[FIRST SUB-PASS? 

[BRANCH IF NO 

[FIRST PASS? 

[BRANCH IF NO 

[MEM MGMT ON? 

[BRANCH IF YES 

[CLEAR THE MBT 
[SELECT UNIT 7 
[CLEAR THE WORD COUNT 
[SETUP INTERRUPT VECTOR 
[SET VECTOR PS* 



ftSW3,aSWR 

STMM 

•60,a»SUBPASS 

STMM 

B»8PASS 

STMM 

avMMON 

STMM 

•47,BMBTTBL«12 

•7,»MRTTBL»12 

«M9TTBLt2 

»MBT5RV,0MBTTBLt2 3 

•PR5,«MSTTBL+24 



•161,aMBTTBL 



(START MBT 



.SBTTL STMM ROUTINE 

[ROUTINE TO SET UP MEMORY MANAGEMENT TO RELOCATE PROGRAM CODE ABOVE 16K 

[CHECK IF PROGRAM IS TO BE RELOCATED. 

;SU6s|aN0 RELOCATION 



143730 STMHI 



BIT 
BEQ 
JMP 



•SW6,BSUR 
3S 

ENDM 



[RELOCATION DISABLED? 
[BRANCH IF NO 



[THE PROGRAM IS GOING TO RELOCATE. 

[RELOCATION KILL BE PERFORMED IN KERNEL MODE »ITH P5W SET AT PRIORITY 

[LEVEL 4 (TO PREVENT TTY INTERRUPT-UHICH CHANGES DATA IK PROGRAM) 

[THE -T' BIT IS CLEARED (IF SET). AFTER THE DATA HAS BEEN HRITTEN IT I 

[VERIFIED BEFORE EXECUTION, 

3" MOV 0»PSW,(PC)t [SAVE CURRENT PSN 

OLDPSWI .WORD 

MOV «PR4,a«PSH 

JSR PCCLRTRIT ; GO CLEAR 'T' BIT IF SET 

;NOH SETUP MEMORY MANAGEMENT REGISTERS. 



172342 
173344 
173346 
173350 



CLR 
MOV 
HOV 
HOV 
MOV 



eiKIP>R0 

•200,SIKIPAR1 

»400,B«K1PAR2 

*»«EXPAB,»»KIPAR3 

»»KIPAR3,a«KIPAR4 



[NOTE! THESE 2 INSTRUCIONS EFFECTIVELY 
[RELOCATE PROGRAM EXECUTION 



[SET UP KIPAR3 ( KIPAR4 t 5 
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tin! 

e7»a 

8209 

871^ 

8311 

8313 

8313 

8214 

8215 

8216 

8217 

8218 

9219 

822a 

8731 

8322 

8233 

S224 

8225 

8226 

8227 

8738 

8229 

8230 

8231 

8232 

8233 

e73« 

823S 

8236 

8237 

8238 

8239 

e34e> 

8241 

8242 

8243 

8244 

8245 

8246 

8347 

8218 

8349 

825J 

S251 

9252 

8253 

8254 

8255 

8256 

8257 

8258 

8259 

8369 

8261 

8363 



»36374 
036403 
R364IK 
■36416 

036424 

036430 
036434 
036440 
036444 
03645^ 
036456 
036464 
036472 
036500 
036506 

036514 
("36532 
036536 
036534 
036542 
036546 
036552 

036554 
036560 
036562 
93657!' 



063737 000200 

0I37J7 172346 

063737 000400 

ai37i7 007600 



036571 
036602 
036604 
C366I0 
036613 
036616 

036630 
036632 
036634 
036636 
036632 
036636 



013700 
010037 
010037 
010037 
010037 
016737 
01 3737 
063737 
013737 
062737 
013737 

0(3737 
I 10637 
013767 
012737 
005037 
012702 
005000 



077406 
177600 
177602 
177604 
177616 
143106 
177640 
000300 
177640 
000400 
173356 



001545 
001202 
040604 
000006 
060000 



0127^3 137776 
01001 1 

012737 055064 

000137 036770 



1723S0 
173352 
173352 
17J356 



177640 
177642 
177642 
177644 
177644 
177656 



031202 
000004 



ADD t300.»IKIPAR4 

MOV •»KIPIR3,»|KIPAB5 

ADD f 400f SIKIPARS 

NOV 17600. •«KIPAR7|AND Of COUSE THE I/O PACE 

mo" SETUP USER KEm NGBI REGISTERS 



;I.OAD R0 WITH VALUE FOR PDRS 
;SET UP USER HEM MCMT REGS 



1«I HOV 177406. R0 

MOV R0,0fnIPPR0 

MOV P0«atUXPDRl 

HOV R0,0IUIPDR3 

MOV R0.aiTIIPDR7 

HOV NEXPAR,aiUIPAR0 

HOV 0auIPAR0.aiUIPARl 

ADD >300,'1«UIP«R1 

HOV 0»UIPAR0.atUIPAR2 

ADD •400,0ttlIPAR3 

MOV 0IKIPAR7.a»UIPAR7 

MOV lt.»ISR0 .-ENABLE HEH MGMT 

HOVB SP,«»MHON ,SEI MEH MGHI ON IND 

HOV 0l«TSTNM,ENDTAG -tOAO LAST BORD XFERED 

RETRY: HOV lENDMEM, 04ERRVEC; SET TIME OUT TRAP VECTOR 

CLR 0tERRVEC+2 

HOV 160000, R2 JSETUP GENERAL REGISTERS 

CLR R0 jDATA WILL SE RELOCATED FROM 

JADDRESS IN R0 TO ADDRESS IN R2 

HOV 1137776. R3 ;GET 12K WORDS TO RELOCATE 

MOV R0.(R1) ;TRAP TO ENDMEM If INSUFFICIENT MEMORY 

HOV 1ERPRT,0|FrRVEC ;PEST0RE ERROR TRAP VECTOR 

JMP etIOMOH 



ON 



•SBTTL 



RELOCATION ROUTINE 

THIS ROUIINF IS USED TO RELOCATE THE 9 SUBTESTS UP TO 2aK 

IF RELOCATION BY AN I/O DEVICE IS SELECTED, CONTROL Is PASSED 

TO THE I/O MONITOR. 

ENTER WITH: 

FRSTADiPHYSICAL ADDRESS OF FIRST CODE 

FACTOP*NUMBER OF BYTES ABOVE BASE CODE 

P2 «LAST PHYSICAL ADDRESS OF THE SECTION 

EXIT TO I/O MONITOR NITHj 

OLOBASEiFlRST PHYSICAL ADDRESS TO BE RELOCATED 
NWBA5L «FIPSI PHYSICAL ADDRESS TO RELOCATE TO 
lOUC »T«0'S COMPLIMENT WORD COUNT 



032777 
001067 
105737 
001064 
013700 
010005 

010203 
010204 
160004 
010437 
0057 37 
001004 



000100 143440 PELOCs BIT 
BNE 



ISN6,'>SMR 

EXITRE 

R9MM0N 

EXITRE 

RtFRSTAP,R0 

R0,R5 



001553 

001550 



TSTB 
RNE 
HOV 
HOV 
;LAST ADf'RESS IS IN R7 
HOV h2,R3 
MOV R2,R4 
SUB R0.R4 
MOV R4,aiSF»CT0P 
TST RUFACTOP 
BNE U 



!IS RELOCATION DISABLED? 

;8RANCH IF YES 

J IS HEHORY MGMT ON? 

;BRANCH IF YES 

.■GET FIRST ADDRESS TO BE RELOCATED 



JSAVE LAST ADDRESS 

tR4 NOW HAS BYTE COUNT 

jSAVt BYTE COUNT 

;FIPST RELOC IS TO ENDTAC+2 

;BRANCH IF NOT EXECUTING BASE CODE 
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8263 

8264 

8265 

8366 

B267 

8268 

8269 

8270 

8271 

8272 

8373 

8374 

8375 

8276 

8277 

8278 

8279 

8380 

8381 

8283 

8383 

6384 

8385 

8386 

8387 

8388 

8289 

8290 

8291 

8392 

8293 

8294 

S39S 

8396 

8397 

8298 

8399 

8300 

8301 

8302 

8303 

8304 

8305 

S306 

8307 

8308 

8309 

8310 

B31I 

8312 

S3I3 

8314 

831S 

8316 

8317 

83)8 



036640 
036644 
036650 
036652 
036656 
036660 
036663 
■36666 
036674 
036676 
036702 
036706 
036713 
036714 
036716 
036732 

036736 
036730 
036732 
036734 
036740 
036743 
036746 
■36752 
036796 
036760 
016762 
036764 
036766 



036770 
036776 
037002 
037006 
■37010 
■37014 
017030 
037034 
037032 
037034 
037040 
017046 
037052 
■37060 
017064 
037066 
037074 
017076 
017103 



0103)7 
011703 
060304 
030437 
101042 
160204 
005037 
032777 
001014 
010037 
010237 
005017 
006204 
005404 
010417 
000167 

012033 
020001 
001375 
004737 
102010 
010037 
010237 
004737 
104006 
000401 
010207 
011707 
000900 



012717 
005037 
013705 
005004 
■73427 
010517 
010437 
033777 
001402 
000167 
1)12737 
005037 
012717 
00S037 
005002 
■32777 
001416 
005717 
■0)037 



016766 
001556 



001550 

000400 

001602 
001604 
001606 



001610 
000130 



001304 
001516 
051724 



016776 
001602 
172146 

O0OO«6 
001604 

001606 

000400 

001374 
174000 
001110 
177776 
001304 

000040 

001104 



001610 
001620 



Ul 



HOV 
HOV 
ADD 
CMP 
BHI 
SUB 
CLR 
BIT 
BNE 
HOV 
HOV 
CLP 
ASR 
NEG 
MOV 
JMP 
1 RELOCATE BY 
RELNIOI MOV 
CMP 
BNE 
JSR 
BVC 
MOV 
MOV 
JSR 
ERROR 

EXITRFI MOV 
KOHEH: MOV 
RETPCI .WORD 



R2,R»RETPC 

R*FPSTMEH,R2 

R2,P4 

R4,»»LSTHrH 

NOHEM 

R2,R4 

0IFACTOR 

ISW8,>SUR 

PELNIO 

R0,0>OLDBASE 

R2,I>«HWBASL 

RINWBASH 

R4 

R4 

R4,»»I0WC 

ENTER3 
CPU-MEMORY MANAGFHENT OFF 

(R0)t, (P2)* 

R0,R3 

RELNIO 

PC,«»CHKDAT 

EXITRF 

R0,«»STMP0 

P2.RIVADR 

PCStCNVAOR 

6 

NOHEH 

P2,PC 

( PC ) , PC 





;SAVE RETURN PC TO NEXT SECTION 

.•GET FIRST ADDRESS TO RELOCATE TO 

:R4 NOW CONTAINS LAST MEH ADDRESS 

lENOUGH HEM0RY7 

;BRANCH IF NO 

fR4 NOW HAS BYTE COUNT 

! INHIBIT KELOC BY I/O DEVICE? 
;BPANCH IF YES 
SSAVE START ADDRESS 
[SAVE NEW BASE ADDRESS 

;MAKE IT A WORD COUNT 
jGET TWO'S COMPLIMENT 
fSAVE R4 AS WORDCOUNT 
?G0 TO I/O MONITOR 

[RELOCATE CODE 
;DONE YET? 
[BRANCH IF NO 
[GO CHECK DATA 

[SAVE R0 FOR TYPEOUT 

(SAVE B2 

[CONVERT R2 TO A PHYSICAL ADR 



[GO EXECUTE RELOCATED CODE 
[GO TO NEXT SECTION 
[CONTAINS PC OF NEXT SECTION 



.SBTTL 

I* 

!• 

!• 

I» 

[[••••< 

lOMOHl 

18: 



281 

ENTeR3: 



I/O rflocation monitor 

THIS ROUTINE IS USED TO SCHEDULE I/O DEVICES FOR SUBTEST 
relocation and PROGRAM RELOCATION, THE I/O DEVICE UNIT 
NUMBER Is DETERMINED, THE BUS ADDRESS CALCULATED. THE WORD 
COUNT CALCULATED AND PASSED TO THE DEVICE HANDLER, 



143146 411: 



HOV 

CLR 

HOV 

CLR 

ASHC 

HOV 

HOV 

BIT 

BEQ 

JMP 

HOV 

CLR 

MOV 

CLR 

CLR 

BIT 

BEQ 

TST 

BNE 



■ K.aitLPERR 

0IOLDBASE 

•>KIPAR3.R5 

R4 

• 6,R4 

R5,B«NWBASL 

R4,>fNH8ASH 

ISWS,0SWR 

3< 

RELOCP 

•174000, R4I0WC 

8«STMP3 

•-2,»tRNTBINX 

0t»TMP0 

R2 

*SW5,9SWR 

50S 

• HTMPO 

434 



[SETUP ERROR LOOP 



[SETUP R4 AND R5 

[TO FORM 18 BIT ADDRESS 

[FORM 18 BIT ADDRESS 

[SAVE LOWER 16 BITS 

[SAVE UPPER 2 BITS 

[RELOCATE VIA I/O? 

[BRANCH IF YES 

[GO RELOCATE VIA CP 

[SET WORD COUNT TO 2K 

[SETUP PUN TABLE INDEX 

[CLEAR LEGAL DEV FLAG 
[INHIBIT ROUND ROBIN? 
iBRANCH IF HO 
(FLAG SET? 
[BRANCH If YES 
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8319 

9)2i9 

83]l 

8922 

8323 

8324 

8325 

8326 

8337 

8338 

8329 

833^ 

8331 

8332 

8333 

8331 

8335 

8336 

8337 

8338 

8339 

8340 

8341 

8342 

8343 

8344 

8345 

8346 

8347 

8348 

8349 

835H 

8351 

8352 

8)53 

8354 

8355 

8356 

8357 

8358 

8)59 

836>' 

8361 

8362 

8363 

8364 

8365 

8 366 

8367 

8368 

8369 

837tl 

8371 

8372 

8373 

8374 



037104 

037112 

037120 

037124 

037130 

037133 

037136 

037144 

037146 

037154 

037162 

037166 

037174 

03720^ 

037206 

037210 

037212 

037220 

037222 

037226 

037230 

037234 

037236 

037340 

037242 

037244 

037250 

B37254 

037356 

t>3726« 

037262 

037264 

037266 

037270 

037274 

037376 

037103 

f:37310 

337316 

03732'3 

"37323 

037326 

037346 
037346 
03735H 
037354 
037356 
037363 
037364 
637370 

037412 
037412 
037416 
037420 



117737 

042737 

006337 

005237 

000414 

012705 

022737 

001003 

012737 

062737 

013703 

012737 

UI2704 

13)763 

001105 

005203 

1 33763 

001520 

006337 

077414 

005737 

00101 3 

C77541 

C05702 

001442 

012704 

012701 

185021 

00S20I 

077409 

000701 

005702 

001403 

105063 

000733 

010367 

062767 

P17767 

104101 

000000 

104401 

000437 



0.106 37 
105737 
601016 
B05227 
001013 
104401 
000410 



105737 
001013 
013700 



142133 
177770 
001614 
001304 

000010 
000016 

177776 
000003 
001614 
000401 
000010 
001306 



001307 
001306 
001304 



000010 

001647 



000016 
055236 
000004 



001546 
177777 
037372 

001545 
001602 



001614 
001614 



508 I 
001614 4081 

001614 48«| 
001614 42>l 
43tl 
001306 

001646 44S: 



00001^ 
00000 2 



;i65S: 

648; 



1(67$: 

66«t 

5IS! 



»OVB 

BIC 

ASL 

INC 

BR 

NOV 

CMP 

B»E 

HOV 

ADD 

MOV 

MOV 

MOV 

BITB 

REU 

INC 

BITB 

BEQ 

ASL 

SOB 

TSI 

BNE 

SOB 

TSI 

BEO 

MOV 

MOV 

CLRB 

INC 

SOB 

BR 

TSI 

Bf-.G 

CLRB 

BB 

MOV 

ADD 

MOV 

lyPE 

.WORD 

lypE 

BR 



BR 

ISIB 

BNS. 

INC 

BNE 

IIPE 

BR 



ISIB 

BNF 

MOV 



0SMR,«IDEVINDX 

•177770. tlDEVINDX 

0IDEVIMDX 

8I8IMP0 

431 

I10.B5 

ll6.8iDEVINCX 

428 

••2.P«DEVINDX 

t2,alDEVINDX 

PIDEVINDX.RS 

t401,»«»TMpl 

•10, R4 ;se 

>ISTHPl,SISSIZt(R)l 
52t 

R2 

«««TMPl»l,SYSSIZEtl 

118 

»l«TMnl 

R4,44S 

8#$TMP0 

4SS 

R5,40S 

(-2 

46t 

•10, B4 

•SYSSIZE*l.Rl 

(Pll* 



Rl 

R4,47« 

41S 

R2 

49S 

SKSSIIE»1(r3) 

43S 

P3,608 

• MSCINI,e,0S 

860$, 60S 



,65$ 
64S 



;GET DEVICE FROM SNITCHES 
;MASK LOWER 3 BUS 
lADJUSI FOR WORD INDEX 
;SET FLAG 
;CONTINUE 
JSET SOB COUNT 
JLASI DEVICE YET? 
iBRAHCH IF NO 
JIMIT DEVICE INDEX 
! INCREMENT INDEX 
;GET INDEX 
UNIT UNIT MASK 
SOB COUNT 

JIS THIS UNIT EXISTENTJ 
;BRANCH IF NO 
JSET LEGAL DEVICE FLAG 
(R3) (HAS IT BEEN USED? 
JBRANCH IF NO 
ISELECI NEXT UNIT 
JCONIINUE 

sINHiaiT ROUND ROBIN? 
IBRANCH IF YES 
(CONTINUE 

jANY DEVICES AT ALL? 
(BRANCH IF NO 
(SET SOB COUNT 
(GET AOR OF SIZE TABLE 
(CLEAR ALL USED BITS 
(IN ALL DEVICES 
(CONTINUE 

(WAS IT A LEGAL DEVICE? 

(BRANCH IF NO 

(CLEAR ALL USED BITS THIS DEV 



(GEN MESSAGE ADR 



.ASCIZ /UNAV>ILABLF/<CRLF> 



(TYPE ASClZ STRING 
(GET OVER THE ASCII 



(ACTU? 
(BRANCH If 



ENTER3 

8«QV 

518 

• -1 

51S 

,678 ((TYPE ASCI7. STRING 

665 ((GET OVER THE ASCIi 

?N0 WO DEV1CF5?<CHLF> ' 



8*MM0N 

6IS 

0>OLnRASE,R0 



(MGMT ON? 
(BRANCH IF YES 
(RESTOHF P0 
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(RESTORE R2 

(Gtl RELOCATION FACTOR 

(FORM LAST ADDRESS 

(SETUP R5 

[GO RELOCATE BITH CP 

(SETUP REGISTERS 

(WITH FROM 

(AND TO ADDRESS 

(RELOCATE VIA CP 

(IS HANDLER BUSY? 

(BRANCH IK NO 

(BOUND ROBIM? 

(BRANCH IF NO 

(Dill HANDLER FAIL? 
(BRANCH IF NO 
(ROUND ROBIN 
(BRANCH IF YES 

(SET UNIT USED BIT 

(ENCODE THE BII POSITION 
(INTO A UNIT NUMBER 

(SAVE UNIT NUMBER 

(GIVE NORD COUNT TO HANDLER 

(ENCODE DEVICE FOR RUNTABLE 
(ENCODE UNIT NUMBER 

(INCREMENT RUN TABLE INDEX 

(GET PUN TABLE INDEX 

(ENTER DEV I, UNIT IN TABLE 

(GIVE HANDLER UNIT NUMBER 

(SETUP RESERVED VECTOR PSW 

(SETUP RESERVED VECTOR 

(ADJUST INDEX 

(GIVE HANDLER OLD BASE ADDRESS 

(GIVE HANDLER 

[NEH BASE ADDRESS 

(ENSURE OLD BASE HIGH IS CLR 

(IS MEMORY MANAGEMENT OH? 

(BRANCH IF NO 

(IBANSFERED 12K YET? 

(BRANCH IF YES 

(ADD 2K 

(TO BASE 

(ADDRESSES 

[GET SECOND COUNT 

(INCREMENT BY TWO 

[ENSURE RESULT IS 59 OR LESS 

( 

(COUNT WAS LESS THAN 58-BESTORE 



8)75 


037424 


013702 


001604 




HOV 


6>NUBASL,R2 


8376 


037430 


013703 


0015S2 




MOV 


8>SFACTOR,R3 


8377 


037434 


06000 3 






ADD 


R0,R) 


8378 


037436 


010005 






HOV 


P0,P5 


8379 


037440 


000167 


177262 




JMP 


PELNIO 


8380 


037444 


012702 


060000 


61(1 


MOV 


•60000, R2 


8381 


037450 


013703 


137776 




MOV 


•137776, R3 


8382 


037454 


005000 






CLR 


R0 


8383 


037456 


000137 


040434 




JMP 


eiRELOCP 


8384 


037462 


105763 


001752 


11»! 


TSTB 


PP3HSTAT(P3) 


8385 


037466 


100405 






BMI 


8$ 


8386 


037470 


005737 


001304 




TSI 


8|$TMP0 


8387 


037474 


001373 






BNE 


118 


8388 


037476 


000167 


177364 




JMP 


41$ 


8389 


037502 


•05763 


001753 


881 


TST 


RP3HSTAT(B3) 


8390 


037506 


10Se05 






BPL 


62S 


8391 


037510 


•05737 


001304 




TST 


8N8TMP0 


8392 


037514 


•01402 






BFO 


62S 


8393 


037516 


008137 


040414 




JMP 


8«15S 


8394 


037522 


153763 


001307 


001647 63S; 


BISB 


»»8THPI»),s»SSlIEtl(Bl) 


8395 


037530 


005002 






CLR 


P2 


8396 


037532 


006037 


001306 


30<1 


ROR 


^•STMPl 


8397 


037536 


005202 






INC 


R2 


8398 


037540 


103374 






BCC 


30S 


8399 


037542 


•05 302 






DEC 


R3 


8 400 


037544 


010237 


001616 




MOV 


R3,0«UNITNO 


8401 


037530 


•13763 


001610 


001772 1»«: 


MOV 


0»IOWC,RP3HWC(R3] 


8403 


037556 


010304 






MOV 


R3,R4 


8403 


037560 


072427 


00e003 




ASH 


13, R4 


8404 


037564 


053704 


001616 




BIS 


9«UNITN0,R4 


8405 


•37570 


006304 






ASL 


R4 


8406 


037572 


062737 


000002 


001620 


ADD 


N3,a|RNTBINX 


8407 


037600 


013702 


001620 




MOV 


^•PNTRINX.rS 


8408 


037604 


110462 


001667 




MOVB 


R4,RUNTBL«1(R3) 


8409 


037610 


B13763 


001616 


002066 


MOV 


8«UNITNO,RP3UNIT(R3] 


8410 


037616 


•12737 


000 3 40 


B»e«12 


MOV 


•PR5,a«RESVEC«3 


8411 


037624 


016337 


0e3ie2 


000010 


MOV 


RP3HANA(R3},8«RESVEC 


8412 


037632 


•06 303 






ASL 


P3 


8413 


037634 


•13763 


001602 


002006 


HOV 


»»OLDBASE,RP30LD(R3) 


8414 


037643 


•13763 


001604 


•02036 


MOV 


••NWBASL<RP3NUL(R3) 


8415 


037650 


•13763 


001606 


•02040 


MOV 


0iNUBASH,RP3NWH(R3) 


8416 


037656 


V0506 3 


•03010 




CLR . _. 


RP30LD»3(R3) 


8417 


037662 


••••10 






CALLHANDLER 


8418 


037664 


105737 


001545 




TSTB 


••MHON 


8419 


•37670 


••1416 






BEO 


138 


8420 


•37672 


•22737 


000012 


001620 


CMP 


•12,0tRNTBINX 


8431 


•37700 


••1412 






BEQ 


138 


8422 


•37702 


•62737 


010000 


001602 


ADD 


•10000, 8V0LDBASE 


8433 


037710 


•63737 


010000 


001604 


ADD 


•10000, R^NWBASL 


8424 


•37716 


•BS537 


001606 




ADC 


••NWBASH 


8425 


•37722 


•00137 


•37066 




JMP 


01418 


8426 


•37736 


I137a5 


00164S 


138; 


MOVB 


••LTICKS«1,P5 


8427 


•37732 


•62705 


0000e2 




ADD 


• 3,R5 


8438 


•37736 


162705 


000074 




SUB 


•60,, PS 


8429 


•37742 


100002 






BPL 


318 


8430 


•37744 


•63705 


000074 




ADD 


•60.,RS 
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8431 
6432 
8453 
8434 

843S 
8436 
8437 
8438 
84)9 
8440 
8441 
8443 
8443 
8444 
8445 
8446 
8447 
8448 
8449 

e45i» 

8451 
8452 
8453 
8454 
8455 
8456 
8457 
8458 
8459 
846>9 
8461 
8462 
8463 
8464 
8165 
8166 
8467 
8468 
8469 
8478 
B471 
847J 
"173 
8474 

8475 

8476 

B477 

8478 

8479 

848.I 

8481 

8482 

8483 

8484 

8485 

8486 



1)37758 
B37754 
837756 
»37760 
l>37762 
1*37766 
»3777i> 
f 37774 
•■37776 
1*400410 

040(110 
040014 
f140016 
040020 
040024 
040026 
040030 
040034 
t-40036 
040042 
04i1044 



012700 
B05002 
005093 
0050(14 
06620} 
«a5504 
062702 
077006 
006103 
005504 
022793 
001406 
123705 
001355 
104015 
000177 
005704 
001172 
105737 
E01012 
01 3705 
010500 
063700 



040^5^ 013702 
;'1»054 063702 



04006*? 
040062 
040^66 
040072 
040076 
010102 
P40104 
040106 
040112 
040116 
34012*1 
010122 
040126 
040130 
X40134 
040136 
040142 

0401 4 4 
040150 
040154 
040156 
040160 
040164 
040166 
040172 
040176 
040202 
040204 



000406 
012700 
012702 
012705 
004737 
102173 
005001 
010037 
010237 
E10303 
005004 
105737 
091406 
162793 
100403 
062704 
000772 

116491 
042704 
006004 
005005 
073427 
010500 
072027 
042700 
010037 
010403 
010337 



001752 
000002 

004000 
001645 

141166 

001545 

0**1602 

001552 

001694 
001552 



"57776 
137776 
002500 
054026 



001394 
001536 



001545 
010000 
000002 



001667 
177400 



177764 
177770 
001312 



25SI 



MOV 


110, R» 


CLR 


R2 


CLR 


R3 


CLR 


R4 


ADD 


BP3H5TAT(R2),R3 


ADC 


R4 


ADD 


42, R2 


SOB 


R0,14> 


ROL 


P3 


ADC 


P4 


CMP 


14000, R3 


hf.a 


32t 


CMPB 


RILT1CKS+1,R5 


BNF. 


31t 


ERROR 


15 


JMP 


0S1.PERR 


TST 


R4 


BNE 


158 


TSTB 


•«MMON 


BMl 


25» 


MOV 


BtOLD8ASE,R5 


MOV 


R5,R0 


ADD 


•l$FACTOB,R0 


MOV 


»«IINBtSI.,R2 


Ann 


»><FAC10R,P2 


11 R 


228 


MOV 


•57776, R0 


MOV 


•137776, R2 


MOV 


12500, R5 


JSR 


PC,B»CHKDAT 


BVC 


EXIT 


CLR 


Rl 


MOV 


R[),»#8TMP0 


MOV 


R2,a|VADR 


MOV 


R2,r3 


CI.R 


i;4 


TSTR 


RIMMO'J 


BFO 


16$ 


SUB 


110000, R3 


HMI 


16S 


ADD 


• 2,P4 


BR 


17S 


CONTAINS INDEX OF ERROR FOR 


MOVB 


R1INTBL»1 (R4),R4 


BIC 


1177400, R4 


BOP 


R4 


CLR 


R5 


ASHC 


•-3,R4 


MOV 


R5,R0 


ASH 


1-14, R0 


BIC 


1177770, R0 


HOV 


R0,BHT"P3 


MOV 


R4,R3 


MOV 


P3,a»8TMP2 



15ET SOB COUNT 



lADD ALL THE HANDLER 
ISTATUS HORDS, WHEN ALL 
I TRANSFERS ARE FINISHED 
IRESULT HILL BE 2000 
J (WITHOUT ROTATE) 

;ALL DONE? 

;BRANCH U tES 

ITWO SECONDS ELAPSED YET? 

[BRANCH IF NO 

(DEVICE HUNG 

JRESTART RELOCATION 

lAMY DEVICE ERRORS? 

JBRANCH IF YES 

IMEM MGMT OH? 

[BRANCH IF YES 

JSETUP R5 FOR DATA CHECK 

[GET LAST ADDRESS 
;0F GOOD DATA 

IGEI LAST ADDRESS 

[OF DATA TO BE CHECKED 

jCONTIKUE 

[GET LAST AOR OF COOL DATA 

[GET LAST AOR OF DATA TO BE CHECKED 

[DON'T CHECK FIRST 2000 LOCATIONS 

[GO CHECK DATA 

[EXIT IF NO Errors 



[SAVE ERROR ADDRESS 

[IS MEM MGMT ON? 
[BRANCH IF NO 

[SUBTRACT 2K FROM ERROR ADDRESS 
[BRANCH IF BLOCK Is FOUND 
[COUNT ONE MOPE BLOCK 
[CONTINUE 
RUN TIME TABLE 

[GET DEVICE THAT FAILED 
[ENSURE HIGH BYTE CLEAR 
[THROW AMAY LSB 
[ENSURE R5 CLEAR 
[GET UNIT NUMBER IN R5 



[AND DEVICE INDEX IN R4 fc R3 
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8187 


840210 


912737 


009001 


001306 




MOV 


»l,ll)l$TMpi 


8488 


U402I6 


162705 


029000 




19t: 


SUB 


120(199, R5 


8489 


040222 


103493 








BCS 


18$ 


8490 


040224 


996137 


001306 






ROL 


9I8TMP1 


8491 


040230 


000772 








HP 


19S 


8492 


040232 


012737 


940350 


001212 


181: 


MOV 


l20S,9tSLPFPR 


8491 


040240 


095701 








TST 


Rl 


8494 


040242 


091010 








BNE 


190S 


8495 


040244 


104010 








ERROR 


10 


8496 


H40246 


105737 


001545 






TSTB 


RtMMON 


8497 


049252 


001002 








BNE 


708 


8498 


040254 


000137 


037946 




71«l 


JMP 


BKENTFR2 


8499 


040260 


900137 


036770 




70S: 


JMP 


B4I0M0N 


8500 


040264 


194907 






1008: 


ERROR 


7 


8501 


040266 


042763 


100009 


001752 




BIC 


«RIT15,RP3HSTAT(R3) 


8502 


040274 


922793 


008082 






CP 


12, R3 


8503 


940300 


092495 








BLT 


908 


8504 


040302 


903016 








BGT 


928 


8505 


040304 


112777 


900091 


141670 




MOVB 


tl,aRKCS 


8506 


040312 


999412 








BR 


92s 


8507 
















8508 


940314 


022703 


000912 




99»l 


CMP 


»12,R3 


8509 


O4032(» 


091994 








bNE 


91$ 


8510 


040322 


952777 


999040 


141740 




BIS 


«B1T5,BRSCS2 


8511 


040330 


99940 3 








BR 


92S 


8512 
















8513 


040332 


852777 


009040 


141679 


91<: 


BIS 


»BIT5,»RP4CS2 


8514 
















8515 


1*10340 








938: 






8516 


040340 


105737 


801545 






TSTB 


BKMMON 


8517 


040344 


991 345 








BNE 


70S 


8518 


940346 


998742 








BR 


71S 


8519 


040350 


952763 


909480 


001752 


20»: 


BIS 


IBITe,RP3HSTAT(R3) 


8520 


040356 


916337 


992102 


898019 




MOV 


RP3HANA(R3).BtRESVEC 


8521 


040364 


099910 








CALLHANDLFR 


8522 


040366 


195763 


901752 




31«: 


TSTB 


RP3HSTAT(R3) 


8523 


940372 


199375 








BPL 


21S 


8524 


040374 


995763 


001752 






ISI 


RP3HSTAT(R3) 


8525 


940400 


109714 








BMl 


18$ 


8526 


040402 


932777 


001909 


140632 




BIT 


IBIT9,9&WR 


8527 


949410 


091357 








BNE 


70S 


8528 


04«412 


9997 25 








BR 


1901+2 


8529 










[THE FOLLOWING 


CODE HANDLES DEVICE ERROR 


8530 


940414 


995994 






ISSl 


CLR 


R4 


8531 


940416 


919601 








MOV 


SP,P1 


8532 


049420 


805764 


001702 




341: 


TST 


RUNTRAK(R4) 


8533 


040424 


100647 








BMl 


168 


8534 


040426 


962704 


000002 






ADD 


12, P4 


8535 


949432 


890772 








BR 


34« 


8536 










(RELOCATE BY CPU.MEMORY MANAGEMENT ON 


8537 


040434 


012922 






RELOCPI 


MOV 


(R0)«,(R31t 


8538 


040436 


029392 








CMP 


R3,R2 


8539 


040449 


991375 








BNE 


RELOCP 


8540 


940442 


012795 


002500 






MOV 


#2509, R5 


8541 


949446 


094737 


854036 






JSR 


PCaiCHKDAT 


8542 


940452 


103887 








BVC 


EXIT 



[ENCODE 3 BIT UNIT NO INTO 
[ONE BIT IN The low BYTE OF STHPl 
[BRANCH IF DONE 
[SELECT NEXT UNIT 
[CONTINUE 

[SETUP LOOP RETURN 
[DEVICE ERROR? 
[BRANCH IF YES 
[DATA CHECK ERROR 
[MGMT ON? 
[BRANCH IF YES 



[CLEAR THE ERROR 

[RK? 

[BRANCH IF RH 

[BRANCH IF RP03 

[CLEAR RK 



[PS? 

[BRANCH IF NO 

[CLEAR RS 



[MGMT ON? 
[BRANCH IF YES 

[SET REPEAT FLAG IN HANDLER 

1 SETUP RESERVED INSTRUCTION VECTOR 

[HANDLER FINISHED? 
[BRANCH IF NO 
[ANY ERROR? 
[BRANCH IF YES 
[STILL LOOPING? 
[BRANCH IF YES 
[CONTINUE TEST 
ON RELOCATION 
[SET INDEX 

[SEARCH FOR DEVICE ERROR 
[BRANCH IF ERROR 
[INCREMENT INDEX 
[CONTINUE SEARCH 

[RELOCATE CODE 
[DONE YET? 
[BRANCH IF NO 



[CHECK DATA 
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8541 


l'4i»15) 


R!a037 


1^(11 1M4 




S5«1 


kii^ib*^ 


Bli237 


HHJ536 




S^Ci 


t'4>»464 


1 i*4^iib 






8546 


ritnee 


0»t»!b7 


176H4? 




85)7 


iM.»l7? 


I.»5737 


i>015 45 




•154II 


^''t.^476 


i:tia(>2 






8545 


•itasaii 


HMfclt J7 


I*lb7b7 




9S5^ 


vl^5*fl4 


1»*27J7 


t».>lfl077 


»m5h2 


'i-'Sl 


; •ii)5w 


CI )7J7 


17234b 


172140 


HS-SZ 


i- Jw52^ 


.113737 


172150 


172142 


H'iSl 


';4^52b 


113737 


172352 


172144 


HS=,4 










»">55 










'i'-^fc 










H-iS? 










e55s 


•4v.5)1 


C137H 1 


172340 




ft')^'* 


-'4.15 1 ) 


P72,.27 


177771 




S'ib" 


.'4 15 4 4 


1 1»)C37 


t012Hl 




B'.ol 


■ 1055.' 


tM5/'37 


17777b 




a'i62 


,^1.155» 


;il?7li. 


V 01 2v1tt 




•"if.! 


,'.1/5b 1 


f>1671b 


175540 




R'i^^ 


■405b4 


..177 lb 


..05530 




0565 


1 4»57 1 


105737 


".'1541 




«5bf. 


^.'571 


►-.It 102 






«5o7 


; 1057b 


i 1271b 


■■16 304 




H5b* 


"l.Jbo; 


f'"jr..2 






■i55'J 










d57'' 










B57I 


:1.-r.,. 1 


.72b2t. 






«572 


. 1 «•..•!, 


..■5 * 37 


1 7757? 




■^57 1 










«571 










fl575 










b57b 










85/; 


> 4i-i,l / 


■'17737 


?ObVV> 


V.oi5h7 


857'< 


/ Ml, 2 - 


•05737 


r-.31!0 




H5 79 


.1.ib21 


i.ot 103 






fl5H,< 


•4.>b2b 


.12737 


M hi^O 


l!015b2 


«501 


■l.ibll 


1 >5. 17 


10 1545 




85'>2 










P5») 










•45'» 1 










y5P5 










85d5 











MOV 


pn, fliST^Ipw 


MOV 


H7,a«VAnt) 


^.p^'VH 


*i 


j"p 


PFTPlt 


TSTB 


PIMMON 


h«fc. 


.*fa 


,iMr 


B»miTHF 


ADD 


l77,t*iNFXPAR 


MO\, 


wif<IPaF(l,M((KlPA^b1 


MOV 


iM*KlP4F4,«|kIPARl 


fi'lV 


a»KIPiiHS,B«KIPAP2 



•MLW MGMT ON? 
;H|SAWCH IF KES 

rSf:T valuf: kor next BEuocATiOfJ 



;PPOGPfi" IS Nn> MFfUTIMG IN KKPNfL MOuF HKLDCATRI) TO AODPtSS AS SPEC- 
;|FlF:n Ih hlPfip,^. fnu tX. IK KIPAHH=lf>w^ rHKN PROGHAM tXtCUTlMG AT 

; ftr)npFS5 1 hk'0i«(*+ (PC) 

;(;tT PARki 

;GET MITS <n;4> IW LHw hYTfc; 

;PflT IN U5PLA/ FF.G MlGH bYTK 



MOV 


(a»KTPHRn,tii4 


ASM 


"'-4,k'^ 


^'OVK 


K-VaKSTSl WM + 


CL1~' 


0»P.S.« 


I'OV 


«KFPSTK,SF 


nov 


'if.DPSW', -(PP) 


i-nv 


i[.ooi',-(.sr) 


T£TR 


B»NFXFC 



;5t>T KKRNFL STACK PTP 

;HK.'»TOHF OLO PSW 



;L-iNnfJCri JF TEST CODb TO 
;'tt LKKCurt.l' 



; HI- START PkOGPAM A I I, OOP 



fl'^K-l 


.' 1^*>1,' 


Vi W 7 W 


itS^.^ti'l 


f^vtHUi ) 


tl^q^i 


:- »Oh4.. 


;;.'^^37 


I7777h 




hS'il 


'1^657 


t,'M7!^7 


(1 1234 




fth^P 


.^l^^oSo 


.M?7vtr, 


n.' Wat> 




f<S"»3 


-.J^t-c^ 


t'i?7 v; 


.iw;a4»<,« 


l',MS12 


0534 


-■. 1ub7^' 


n.lM 11 






R-^tJ-S 


.'40*^71 


^ *2777 


M HM (1 t 


1 1 1* 3 S ^ 


fl^^o 


'• 1 v* 7 <1 


r .' 1 i M 






d-S<>7 


■-1d7»-^ 


1.'5?17 


^'-'ISTI 




fiS>4^ 


.•4,)7k^o 


t 1 17-)? 


M.'lfi7l 





;V.HFN PH.nCATTOr ABOVF 2f)K IS CHMPLFTF Pf^OGHAM TRAPS TO t.NDMfc,^'. 

^-^JnMt^•: f^'p (SP)t,(SF)+ ;pup stacx TvgiCK 

K.NIJM; t/LI: »l5Pvl ;IIIS4hLE Mf,M MG'-'T 

; 11 THIS TJ"t A '.SM^-pASS' has H^Kn COm^H.^-TI-'IJ . 

.-FKOGfA" Ntlt, fxfCHTIf-G IN KFRf-M. "HDK AT PC AS SHOwN (NO t^ELor ATI ON j 
'■'OV »<3^1f,a|Mh-xpAp ;PKSKT \fc XT \/AL.Ut. FOh pAH HKGlSTtRS 

1 ST (rtpf-'OT 

H F g V S 

2s: rrpi* fctuMMON ;sfT y^'A ^(;\4r o--) inu = n^- 

.Sf>TT[. F^n uF Sllh-pflSS ROIIIInF 

;• THIS NitL'TIM <;tTs UP T^K P.Sw FPOm T'^t p:s»v TABI.t 

;* *■ ''R i^'t ^^XT .<;up-pass, it thc-n starts ihf. printf.r 

;» flf- '''^T ON ACTin FOfv TYPING THE KNl^ OF SUB-P4SS MF.SSAGF. 



;CLtAF "Out- blTS IN PSw 
;Gll CIF-Ak 'T' biT IF Sf T 
;.SF T FKPNF L STATI- PTR 
; TTY A VA I [,flHLK? 
rf-RArtCH IF NO 

iCMF.CK IF innpiiT jF.tfirt is musy 

; IS AVAI I.AHI.F: 



!■ OW 


HFRPtJT, aiFRRVFC 


Cr.R 


*aPS// 


J5K 


t CTLOfHIT 


HOv 


(Kt- usTK,sr 


RlT 


»h I ra »aiii)PT.Ci' 


I'FtJ 


1 s 


hlT 


llll^ti,»STPS 


\\Ky 


.-t3 


INCK 


t-nSDHPASS 


^'■,^yu 


'""SURPASS, R> 



MftiNnfC-M-ij[jKuc-6 POP n/bx .5i>-jfs cpd f.xi:pci.sn< I"AC<ii ?7(u'0bj 

noKno.PII 07-rH'.77 i.i):5« SM|1 of .•;nt>-rss,5 M.liTlNt 

8554 .4o712 1b27.)2 „,i,.'hO .sllf .(O.K? 

8bwO .40716 i-727.)2 0O0004 C"k |1,P2 

fibv 1 ■■■40722 M10;)7 l.^J|. jg 

«f«>2 11.1721 1,12737 KOOOb- i,M571 MOV < bo, BlS"bPA.55 

8bi>l ■4 0732 .,1504b CUU -fsP) 

0731 BI271b 04ui3b "Ov ISEOP.-tSP) 



loion PAf:F 181 



;KMJ ot TtSl? 
IF wor M L.'iU 
JTNIT yPhPASS COUNT T(> 



8605 *1074o i: 11.<»L12 1. 1 1 

8bOb , 1K742 1,06102 7S: A.SI P2 

ab07 ;,,4074i .•12717 l.,M514 OOBOU ..(.v I S kT8M , aiTH 1 TVf C -stl 'T r8AP VKCTOP 

Hhi-f ,40752 L'127!7 0.11571 1.0127b MCV • .'.impAf ,5-1 , a, s [,f(;k 

aboj •4076 1 106277 110266 ASFH MSIPp 

8610 .40761 016210 0552.»2 H)\l 1 .S«T A" ( 2 ) , - ( SI ) ;PU.1H NUT PASS F5. ON .5TACK 

8fil '4f77o ,117710 .'05530 MO« .Innp.-fSP) :PF.5AP1 PROGHAM Af LOOP 



8b12 ■:4i*77* 105737 .1.i154d 



S-'UV ;,1V PAS.-^? 



Pbll ,)41».Jo P1IB15 „M HT11 jUBAiirM IF- YK.S 

8614 141002 ,•12717 llotJ.,.- ..01532 PIT 1 8 1 TB , 8.0PT .CP -TIY A»All,A"LF7 

8615 .■410l;' .011111 HPu iril -KPBI.CH 1 F L U 

8616 .■.1I.-I2 122777 .' <0200 110232 C'PK .2^',»STPS ; I s PP I laFP PFAI.V7 

8617 :>41.,2o 1,01 lb5 ,,-tt 35 M.pmcri IF Ko 

8618 J4I022 11273/ ..56217 n-1776 i^ov ."SCVo-l , a, s HP(.5 

8619 O41.i30 1-36277 14..216 A.5PI, OSIPS 

8620 .•41031 0OOP02 p-lll : PTl 



8621 
8622 
8611 
8624 

8625 ;...... ............,,, 

J5^^^ : •INCPF^.I 'JI THF PA.5,5 fJli^ihFp (SFASS) 



;nrrt: rr.n suhpass Mts.5AGt: 

IPF.START PROGRAM AT LOOP WITH NFW PSW 
;(IFO.' lAKLF .^FAP FMU OF PROGHAM) 



F'.D OF PASS HOiJTlMb 



*''" ;»TYPF -INl' PASS .XKXIX TOT'L MIMHFH OF FPrOrs SIHCF I, AST PFPOHT YVYYY" 

I'''" :««1'EPF X«XXX Al'U YIVVY AKF, DFCIMAI, MIMbFRS 

^''^^ ;«IF THFI-FS A W0M10R GO To IT 

^f-'^^ ;«IP THFFF IS^'T Uli'P TO LOOp 

86 II 

8632 .141036 SFOP: 

»63S ,.4K'36 n04717 O51olo jsP PC,«»rYPTIr»F 

8614 ■■41.112 C105Ob7 14^134 CI.F STi.TN'' ::iFRO THF TKST «IJMBtp 

TAl '!! tr, ''"c?^ ""'"^ '^^^ ^""''■' -**"" ''»'■ """"f^f Of ITFHATIONS 

111, V. A ^"lll'l ' "'" ""^ «'■'■" ;:ir.CPF"F'lT 1Bt PASS Nlli-hFR 

6637 14^56 042767 1 ,.0,'.H. 14.1114 HIC « 1 00000. SPASS ;;DON-T AI.l.o. A NtG. NU'IKKH 

8638 .*1Ii"61 ;'05i27 OFX (PC)* 

..Oil. 



8619 ,141066 oo.lt';.! 



;;I,<10P? 
lYFS 



8640 O4I07O SimCo! HCT SL.llAG^ „ 

8641 .141..72 H2737 F'OV ( PC 1 ) , »( PC ) » iipisTOPt C0II1TFR 
8f42 i-«l»174 «lf.)801 SFNnCT: .WOHD 
H643 0411176 (141.'66 SF.0PC1 
8644 .14IIHO 1O440I .»411,I6 TYPF ,b5S .-ITYPF ASCIZ STRING 



8645 '141101 H0a»07 



''^ *P ;7b5$: .ASC17 

»647 1-11124 64S' 

8648 :-41121 f1b74o 1 1B05P 
8649 



^P t"'S ::GF,T OVFP TuF ASCIil 

<12><15>/Fr<l. PA.5S »/ 



SPAS5.-(SP) ;:SAtft SPASS FOR TYPtQUT 



8650 ,4>.,„ ,,....^ ;;IYPF PASS mmttn 

8651 "mi? IVAi, 04, too "'''" '■ = '■•" TYPF.-OFCI-AL ASCII «1TH SIGN 

8651 041132 Mlial 1>41140 TYPE ,o7S .-iTYPF ASCIV, STRING 

8652 .4,136 .'1.4 21 _ „,_ b6S ! JgFT OVtP THE ASCI. 



8654 '.41302 668; 



67S: .ASCr/ / TOTAL FRPOPS SINCE LAST PF.POHT 



KHNDEC-1 l-fOKDC-A PDP 1 1 '1>X SEtirS CPU EXERCISFS rtlCVll 27(m«l6) in-FFB-77 

D0KDCA.P1I t*7-FE.R-77 P9:58 END OF PftSS hniniNF 
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rtfSS 


f M202 


r'l6 716 


|4Mi)0fc 




8656 










fl657 


1-41 2«b 


t »44;js 






e65ft 


,' 4 1 2 1 (» 


1P"4401 


tjonas 




3h59 


*4I V14 


»,»S*»b7 


117774 




flbb-l 


t: 1122v> 


HI 17«;^ 


(n)C»^'4 2 




Rr<6 1 


».41721 


l>0M35 






dh62 


■<4|22ft 


l'i^.)t*^5 






Rhbl 


■.412V 


(• M 7 11' 






bhbl 


CMI2 12 


oiV21.^ 






Hbc5 


-4123 1 


,U»,!»74/ 






Rftot) 


..M2?o 


.■M-*2 1 * 






tl*i67 


1-4 1 ?4/i 








(H^tri 


■■ 1124 ^ 


..IM( 3 7 






t4^^') 


<, U212 


L, .5*;) 1 






Hfc7/ 


I 4 W4* 


377 


377 


.>\fl-A 


Hf.71 




I 4 t ^ 5 .1 






«f>72 










^h7i 










Ph7 » 










Hh7S 










H*^ ;t> 


MlP-i.. 


1 .4 4. '6 






b^77 


■1125-' 


1 .i^ir- 37 


^t.'17S^ 




Wf^M 


■ 4 I 2 5 1> 


t'J?7 37 


(iL-.V-I^O 


H M 1 7 i 2 


i^t. M 


L-n 2ol 


'.',■■1 i.n 






«Ari.> 


'•n 2 fc f. 


1 / .14 ^ 7 






Hf't*! 


■■ n / 7 .' 


I ■•- .M 3 ? 


11431 3, » 




Hr 4v 


>M ^74 


k 1 37 37 


.i.M^2' 


(l^l^-Jvt 


BhO J 


ni *.V 


127 7 7 


H.iH02^> 


1377 3.; 


flh« » 


' n 3 1 -^ 


••^14,M 






b^fl'^ 


:U 3W 


'i^'yi..',^ 






rifFo 


■im 1 


-'•f'l^.n 






y^»7 


'tl 316 


i.Mll.i 






Phii^i 


^Mi7-> 


> '4 7 n 


i«'i2V52 




fihrt4 


•H 324 


M 37.1.1 


i.^'f^t-h 




H^9^^ 


■ 11 31' 


-M )7o11 


I'l'lShl 




t^(.^l 


-.11 m 


.,7J^^7 


177771 




a6i2 


. il 14-' 


i 1 ? 7 (* ^t 


177'^"»" 




8»--)J 


'■Jl 344 


'i227.,.) 


.^^^Oh 2 1 




Kfi^A 


Ml 3S.^ 


1 .--^-^ M 






e^?^ 


'■ H 3S2 


/.f 2 7.^.1 


t'(-m'24 




n^■^b 


■41 3^(. 


;..^77^ 






f.f-97 


■ ■41 lb.- 


1 1 i^ri 


*.,>!•> 3.^ 




t.^?^ 


• n 3bi 


;■! t,?U 


^.'\hbh 




Pf)99 


■M }7.. 


.'427 ) 3 


(W1L1777 




b7».,,' 


-.11 i71 


,;•;, 3^.1 






ti7-M 


Ml 376 


I- 1 ,1 •* ft 2 


i' '1 ht>f> 




97*-2 


■ It t V* 2 


1-77127 


I7777S 




Hl'.'l 


. JM,''!. 


;■ t ^ 1 ,1 3 






B7i,M 


.-U 11.' 


?127;M 


|hLM77 




(J7i*5 


■ 4 1 4 1 1 


11227.^1 


I'l 14 1' ^* 




t-71-e. 


. 41 Hi- 


J ,4 ^ ^ n 






R7M 


,41 43? 


,>K?7,.l 


l-l 1 4ili^ 




t^7v-^ 


iM 4 3t. 


f ;• ■* 7 7 1 






h7.:i'i 


"1143.- 


t 4 2 7 J 3 


1 777bi* 




fi7|-'' 


.11 ni 


i 2 2 7 -. 3 


VH-'ih'l 1 





StHTTL,-(SP) 





1 1 pns 






TYPF 


,SCPLF 




Ci,P 


SFhTTl, 


SGF,T4:i: 


MOV 


PI(4V,BH 




MfcCi 


SnriflGM 




KFSE-T 




stNnAn: 


JSh 

MOP 
NOT 

NOP 


rcfKti) 


8i:0AG«: 








J-P 


Pf PC)* 


SPlhAn: 


,i^ORl> 


I:f>OP 


s^N^Ll : 


.t-.VKN 


-1 ,-l,v) 



rSAVf. SiPTTL FOR TYPFOUT 

rlOTAL NllMPb-R Of tRROBS 

jGO TYPt--r)fc;CIMAl, ASCII WITH SIGN 

:TYPF. CAPHIAGE HtTUR"J, LlWE FEED 

;CIjEftB EPPOR TOTAL 

:GI-T MUMTOp AODPESS 

•HPAMCH TF NO MONITOR 

:CL^:ftK XHt world 

jCO TO MONITOR 

rSflVt- HOOM 
:F HH 
! ACTI 1 

; PKI'IIRIM 

•NIILI. CHAPACTtH faTHlNG 



VPl 1 /^Pl'3 HANntFP 

ijFE DOCI"«KNTATinN lOp eUNCTlOMAl. ObSCPlPTlOh nf- HANOLl- P 



prjDPv: 


savptr, 






C t. P t» 


"■PPS^STA 




hIT 


«HIT«,a»kP3HSTA 




l-KJ 


US 




PK:;Phn 






J'^r 


fiUKf 3PP1 


us: 


POV 


fl||f^J^^*J^IX,a■PP3 




1. [T 


|S*,-4,«SWP 




t f. I' 


p.". 




CI> 


h\ 




hh 


4S 


1£: 


.l.SP 


PC,««SPANn 




MltV 


ia»sHl'*ll«,PW 




MOV 


MIST ONtlM,fn 




ft SMC 


li-7.hi^ 


4$: 


lie 


»I77^'I^»,K^1 




I'^f 


Ipft24,pvl 




lirj, 


5iS 




ADli 


ll'6?4,P0 




hP 


4S 


bs: 


MOV 


P«hr31 1»P2 




MdV 


hIi.'*1Hr.(P2),t-3 




H tc 


#777, P3 




UTS 


F-3,P^ 




n-iOV 


1 0,RU"ITPL(k2> 




ASM 


•-3, PI 




MOV 


H ,R3 


bS: 


hlC 


llb**377,P1 




T'^f- 


ffl Mi^-^rPl 



;CLFAr nONt FLAT. 
jPtPbAT FLAG ptT? 

:hpanl'h if NO 



SAVt. RUN TAbLL INliFX 
IMUt*ir NND nSK fll'P? 
HPAnCH if hO 



<;0 i;F. F RANDOM NUHHF-H 

GF.T Hi NUMHtP 

f^FT LO NUMiJtP 

ADJUST TO FOPM CVL AOR 

GFT PIO OF UNtlSF.D HITS 

I.LGAI CVL? 

RHAhCH IK 1F.R 

MAKF, IT [pF.GAI, 



H 1 77 ?iSvl,H3 
» I 1 ,Hl 



GF.T 


RUN 


FAbLF iNDt.X 


r.FT 


n F. V I C F I U 


ID [ 


'4LY 




CUM 


r^F 


«I1H CYL AOR 


PUl 


ftACK IN TABLE 


GF> 


1 RK 


-SECT ADP 


SftVF 






GF T 


Rn> 


OF- ALL ttiiT 1 


LFGAL rpAK? 


HpANCh 


V YES 


MAKF 


n 


L:t:(.AL 



GtT .SKCTItH ADl. 
IS 1 r LKGAi? 



onFPCA.Pii ,)7-HtP-7; .-I'^rSH 



F XFl'dS^K 
PPlI /PP/3 



H7U 
M712 
f'71 J 
871 1 
h71 S 
fl71b 
8717 
>37H 
(37iy 
8 7 20 
S721 
87^2 
8723 
8721 
8725 
872ib 
8727 
R728 
B729 
8 7 30 
8731 
6732 
9733 
873 1 
S73*i 
H73b 
8737 
8738 
8739 
074/1 
(J711 
8742 
8713 
8744 
8745 
8746 
^747 
874'3 
8749 
H75-» 
8751 
P7S2 
^753 
875* 
8755 
875b 
8757 
ft758 
8759 
876^ 
87t.l 
8762 
8763 
87b4 
87bS 
876b 



^41 4 1.1 
I 41 442 
M 1 44t> 
:- 1 I 45'^ 
r4|452 
;'4l45t. 
-Mt 4o2 
.141 4bN 
l"41 47 1 
o4l5*^2 
.•41 5,»b 
V' U 5 1 2 
i4151b 
■■ 4 I *; 2 2 
'•4 1';2b 
t 4 1 5 3 J 
.>4 15 3h 
'11542 
1 4 1 5 4 4 
* 11 55 2 
^541550 
•4|5b4 
:*4157.) 
.'11571 
I- J16P,» 
(.HlbP»2 
^4)61-' 
L' 1 1 6 1 ? 
''4 lb2ti 
t 416 2e 
-: 4 1 b 3 1 
«4I612 



lb4« 

lb4u 
1652 
Ibt, ■> 
1662 
1661 
167.1 
lb7b 
17rf2 
17H1 
1712 
1711 
1716 
173;^ 
172* 
17 30 
1734 



1 .MiM3 
-»^ 2 7 ,1 3 
;"ri7 7. 
'•5^ 1,?l 
t,W!ilb2 
V^l.1t^37 
(■1^1 37 
112717 
t'12737 
.11 373.1 
!-7 2t*2 7 
l"S.l^«37 
"lti?i37 
i'1 3 7,i-) 
I- 7 2* 2 7 

,it(?v4)7 

l.M4ii7 
^53777 
:V4737 
R1 7777 
(. '5.* 7 7 
*;,»5^3 7 
1*1157 7 7 
1*^^375 
K1 3777 
wiiiny'2 
013 7 7 7 
rM 3777 
Jl J777 
'1I 3777 
[13)3.17 



I 1M4^D 
1 '5ti37 
i; 127 3 7 

1 M 4 4 tW 
J«P! 37 
t:1 37 37 
1 A5l*37 
f 3 27 7 7 

!^^^ 1 J6 
!d^4737 
i'1 37H.1 
(M 37H1 
T!72f'27 



t"212^ 
O.iJlbb. 
177775 
( ^MUM 
^•/'2.'tk^ 
(•,'Pi"P'4 
"v.|b?6 

t^.tZt^bb 

lU'.kJ.'lV* 

'H lb2h 

(' '2.ibft 

t"^'i2H6h 
"41617 
w* 1 3 1 6 f 

1 1')4i^4 

1 4vj354 

it.Mb2b 

H.*2116 
>,< i2l2i? 
i.nl77? 



v" •* 1 7 5 1 



H 4 3 7 k) i1 

t .'162;' 

0"1175 4 

titii3C*2t' 



052752 
l*P15bh 
tif*15b4 
177775 



01*21 4b 
k) 1^1676 



1 4(M5t* 

t 4k*34b 
140342 
1 4H32b 
14H322 



MACYl 1 
I A N n t t k- 



3S 
Ml, 



?7( it-;oft ) y^l-f^b-'n 



ASH 

las 



RFSPfG 

pp3wrpY:bTs 



CI:F 

ri.p 

TST 

bPl 



p M , a I 

WIIRP. 

FCrfil 
IPP3; 
BRP3( 



NTPAK (F2) 
Pf- 3hOr 
Pp3nA 
•RP3TPV 
» I R P 3 1 '/ 
OL'H?,Pn 

B P 3 1 t-i 

PP3UI:[J> 2 

Rp31 / 

RP3tJMT 

UN IT, HFP iCS 

t,l3PP3 

BV, (app3WLC 



B«pP31M,eRp3CS 



("IRP 
f HRP 



e«RF 3 

PC 



nA,ftRp3iiA 

OC, »pP IPC 
wC, »pr3«lC 
LO, 9RPJrtA 



: BRANCH IF ttS 
;MAKF. IT LFGAI, 

fCfjMH INF" TRh-SECT 
;PUT IN TA**I,t: 
;SflVE DF.slREO CYL 
;SAUL OSK AOR 
;TMIT TRY COITNT 
;r,FT FllNCI'ION 

jr.tT haf:. hi is 

;SH1F r TO BITS 4 t. 5 
;COMh[NF wllH FONCTTON 



;SHIFT UNIT NO TO RIGHT blTS 

rCO-^hlNF wJTrt KUNC K BAK 



■ SF.I l^^lIT HITS 
T,OAP HP3 HFGISTKRS 
SF:T VtCTllp 

SF.T FllNCriON TO WRITF 

IS I'RIVF, PFAOV? 

hpAhCH IK NO 

LOAO FUNCT AND GO 

HtTDRN 

LOAD USK ADR 

LOAD CYl. AOR 

I.OAO W'lpU COUNT 

l.OAO HUS ADH 

PFTIIRN 



RKlI/PKI'.b HANOLFr 

SFt. UOCIIMFNTATION pOR FOHCTIO'^AL OFSCRlPTlON OF HANOLKR 



f 1 b 3 4 5 S : 



SAVPFG 




Cl.RH 


eiRKHRTAT 


HIT 


|IH[T8,(a»RKHSTflT 


HFU 


5S 


RFSPF.G 




J'*P 


1-IRhRPT 


winv 


P»PNrRrNX,aiiRKi 


CIRH 


^KRKHSTAT 


HIT 


*Swl««SMR 


hFO 


bS 


CLP 


1!H 


CI.P 


Rt 


hP 


7S 


JSP 


PC,«tSR«ND 


MOV 


eflS)3INUM,R|4 


MOV 


fl((SLOMUW,Rl 


ASH 


»-3»R^* 



•41741 '^1^1*01 



fCLKAK OO'^F FLAG IN HANDLER STAT 
;PtPF.flT FLAG SEl ? 
:HkANCH IF 1*0 



• SAVt- RON taplf: index 

;rLFAR OO^E FLAG IN HANDLER STAT 
;PAM0OM OSK ApDPtSS? 
jBRANCH IF KtS 
;CLtAW HtGISTFRS 

;FOH ADDRESS CHECKING 
;CtT RANDOM NHMREP 
jf^FT HIGH NIJMPtP 
;C;FT L.0 NUMHtP 
;A0vTU5T TO FORM 

:Cylindf:r auopess 

: S A V F IK K 1 



BIC 
CUP 
BPL 
ADD 
BR 



3S: 



nSinr^:!'"'""""^'' "'"' ' '"* ""'" "" EXEFCISFR H«CY1 
nOKOCA.PII il.FEB.n l,9lSe BKH/BKBB HANDLEB 

9767 04174J 

876« 041746 

9769 »4t7S2 

877D B4I754 

8771 041760 
8772 

9773 B41762 

9774 041766 

8775 (141772 

8776 B41776 

8777 042002 

8778 H42004 

8779 l!42m^ 
878a C42U14 
8781 042»2^ 
8792 1)42022 
8783 M42026 
8791 »42>*32 
6785 042034 
8796 042040 
8787 042044 
8789 012050 
8789 042P52 
879a 042056 

8791 042062 

8792 042064 

8793 042070 

8794 042074 

8795 042076 
9796 042102 
8797 042110 
9798 042116 

8799 042122 

8800 042126 

8801 042132 

8802 042136 
BPi)3 U4214IJ 
880* 042146 

8805 042154 

8806 042162 

8807 042170 

8808 042174 

8809 042200 

8810 042206 
9811 ^42210 
9912 •M2216 
8813 
8814 
8815 
8816 
8917 

8818 042220 

8819 042222 
8920 042736 

8821 042234 

8822 042236 
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042701 
972701 
100003 
062701 
000770 

072127 
013702 
016703 
042703 
050103 
010367 
072027 
042700 
010003 
042700 
072700 

100004 

062700 

042700 

042703 

950)00 

010062 

072127 

050100 

013701 

072127 

050100 

010037 

112737 

012767 

013700 

072027 

050037 

010037 

104407 

01 3777 

013777 

013777 

012777 

005077 

005037 

032777 

001774 

013777 

000006 



160037 
014300 



177773 
001634 
001666 
000777 

001666 
177770 
177740 

000020 
000012 

000012 
000020 
000017 

091702 
000005 

002070 
000015 

002122 

177775 002147 

000103 137514 

002014 

000004 

001632 

002011 

002127 140042 

001774 140030 

003H12 140024 

043730 140022 

140020 

002136 

000100 137770 

001632 137761 



ASH 
«0V 
DtvOPRY; HOV 
BIC 
BIS 
HDV 
ASH 
BIC 
MOV 
BIC 
CMP 
BPL 
ADO 
BIC 
1$: HTC 
BIS 
MOV 
ASH 
BIS 
MOV 
ASH 
BIS 
MOV 
MOVB 

2S: MOV 

MOV 
ASH 
HIS 
HOV 

BESREC 
RKWTRyi MOV 
HOV 
MOV 
MOV 
CLH 
CLB 
BIT 
BFO 
MOV 
BTT 



4160017^ Rl 
114300, Rl 
3« 

•14340, Rl 
4S 

«-5,R1 

•tP"11,R2 

RUNTBI,(R2),R3 

•777, R3 

B1,P3 

P3,BUNTBL(R2) 

1-10. R0 

1177740, R0 

B0,R3 

•BIT4.R0 

I12,R0 

IS 

•17, R0 

■RIT4,R0 

•17, R3 

B3,B0 
P0,BUVTPAK(R2) 

• 5, PI 

R1,P0 

(aiRKUNIT,Pl 

•15, Rl 

R1,R0 

R0,a^RKHDA 

•-3,»IBKTRY 

•103,PK10 

a«BKOt,D»2,B0 

»4,R0 

R0,fl*PK10 

B0,«tRKOLD»2 

a>BKHDA,«RKDA 

0>RKHWC,aRKMC 

aiBKor.D,0BKBA 

«RKSRV,aRKVEC 

PPKPSW 

RVPKFOH 

•BIT6,RRKns 

.-6 

a»RKlM, apKCS 



iCET RID OF SURF-SECT BITS 
! IS IT A LEGAI, TRAKJ 
;BBANCH IF YES 
JADD MAXIMUM TRAK 
ITRY AGAIN 

lADJUST CYLINDER ADDRESS 
JGET HUN TABLE INDEX 



;ENTCB CYLINDER AOB IN RUN TABLE 

JGENER SECTOR. SURF ADDRESS 

jGET RIO OF EXTRA BITS 

;SAVE 

;GET RID Oh SURFACE BIT 

JIS SECTOR ADDRESS LEGAL? 

;BRANCH IF YES 

JHAKE IT LEGAL 

;GET BIO OF CARRY FROM ADD 

;GET SURFACE ADDRESS 

;GENEP COMP SECT-SURF ADDRESS 

JSAV£ IM HUN TRAK TABLE 

(ADJUST CYLINDER ADDRESS 

jCONCATINATE TRK t, SECT AODR 

;GET UNIT NUMBER 

[CONCATINATE UN IT, TRK, SURF, SECT 

SSAVE 

ISET RETRY COUNT 

ISEI FUNCTION 

iGET BA EXTENDED 

JADJUST 

JPUT IN WITH FUNCTION 

;SAVE IN MEMORY 

jLOAD DISK ADDRESS 
;T,OAD WOPO COUNT 
jLOAD BUS ADDRESS 

iload interrupt vector 

jset function to write 
;unit readi? 

[Load function anD go 

SREIURN 



»»*»tt»««<»i,«»«ii«tt«i,»i,l,i,»»,»tt««« 



104406 
105037 
032737 
001403 
104407 



001762 

000400 001762 



.SBTTL BH11/PP04 HANDLER 

1« SEE DOCUMENTATION FOR FUNCTIONAL DESCRIPTION OF HANDLER 

RP4DRV1 SAVREG * * •"****•**•******••• 

CLBB 04RP4HSTA ;CLEAR DONE FLAG 

BIT •BIT8,BtRP4HST (REPEAT (LAG SET? 

'"^'' 6S (BRANCH IF NO 

RESREG 
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8973 

9824 

8925 

8926 

8827 

8828 

8879 

8830 

8831 

8832 

9833 

8834 

6835 

8836 

8837 

8836 

8839 

6840 

8841 

8842 

6843 

8844 

8845 

8846 

8847 

8848 

6849 

6850 

6851 

8652 

8853 

8854 

68SS 

6856 

8857 

8858 

6859 

8860 

6861 

8662 

8863 

8864 

8665 

6866 

8867 

8866 

8869 

8870 

8871 

8872 

8873 

8874 

8675 

8876 

8877 

6878 



042240 
042244 
042252 
042256 
042264 
042266 
047270 
042272 
042274 
042300 
042304 
042310 
042314 
042320 
042324 
042326 
042332 

042334 

042340 

042344 

043350 

042352 

042356 

042362 

042366 

042370 

042374 

043400 

D42402 

042406 

042412 

042416 

042422 

042434 

043430 

043434 

043436 

042442 

042446 

043432 

042460 

042462 

043463 

042466 

042474 

042500 

04 2504 

042512 



000137 
013737 
10S037 
032777 
001403 
005000 
085001 
000410 
004737 
013700 
013701 
073027 
042700 
022700 
100003 
063700 
000770 

013702 

016303 

04270) 

050003 

010362 

072127 

042701 

010103 

042701 

022701 

100004 

062701 

042701 

043703 

032703 

100004 

062703 

042703 

050)01 

010162 

010037 

010137 

112737 

104407 

004767 
013777 
005077 
005037 
113777 



044504 

001620 
001762 
000030 



053752 
001566 
001564 
177771 
177000 
000631 

000631 



001636 
001666 
000777 

001666 
177775 
160340 

000037 
011000 

011000 
030000 
177740 
000025. 

000025 
000040 

001702 
003130 
002136 
177775 



001636 
136756 



000036 
0445)0 
137554 
003143 

000161 



042514 013777 

043522 012777 

043530 01)777 

042536 BU777 

043544 013777 

043552 010546 



002076 

1 eooo 
003130 
003126 
003002 



J"P 
MOV 
CLRB 
BIT 
BFQ 
CLR 
CLR 
BR 
JSP 
HOV 
MOV 
ASHC 
4S1 BIC 
CMP 
BPL 
ADD 
BR 



18: 



5(: 



BP4WTPY: 



MOV 
MOV 
BIC 
BIS 
HOV 
ASH 
BIC 
MOV 
BIC 
CMP 
BPL 
ADD 
BIC 
BIC 
CMP 
BPL 
ADD 
BIC 
BIS 
MOV 
MOV 
MOV 
MOVB 
RESREG 
t 

JSR 
HOV 
CLR 
CLR 
MOVB 
BTI 



137506 
137520 
137502 
137463 
137446 



LDBP4: MOV 
MOV 
MOV 
MOV 
MOV 
MOV 



a«BP4RPT 

0»RNTBINX,8#BP41 1 

a»RP4HSTA 

>SW4,asHR 

IS 

R0 

Rl 

4S 

PC, aiSRAND 

a«$HIHUM,Ro 

0«$LONUM,Ri 

•-7,H» 

•177000, BO 

•631, R0 

5S 

•631, R0 

4$ 

0*BP41 1,R7 

RUNTBL(R21,R3 

•777, R3 

R0,R3 

R3,PUNTBL(R2) 

•-3,BI 

•160340, Rl 

R1,B3 

•37, Rl 

•11000, PI 

2S 

■11000, Rl 

• BITU.Rl 

•177740, R3 

•35, R3 

3$ 

•25, R3 

•BITS,R3 

R3,P1 

Rlf RUNTRAK(R2) 

R0,a»PP4HDC 

PI ,a«RP4HDA 

•-3,»«RP4TRY 



PC,LDRP4 

•RP4SPV,eRP4VEC 

0RP4P5W 

a4RP4FUN 

•161,aRP4CSI 



B4RP4nNTT,»RP4CS2 

•BIT12,aRP40F 

0«RP4HDC,aBP4DC 

8IRP4HDA,0RP4DA 

••RP4HWC,aBP4WC 

P5,-(SP) 



JSAVE RUN TABLE INDEX 
(CLEAR DONE FLAG 
(RANDOM DSK ADDRESS? 
(BRANCH IF YES 



(GET RANDOM NUMBER 

(GET HI NUMBER 

(GET LO NUMBER 

(ADJUST TO FORM CYL. ADR. 

(GET RID OF UNUSED BITS 

(LEGAL CYLINDER 

(BRANCH IF YES 

(MAKE IT LEGAL 



(GET RUN TABLE INDEX 

(GET DEVICE ID 

(SAVE ID ONLY 

(COMBINE WITH CYL ADR 

(PUT IN RUN TABLE 

(GEN IRAK-SECT ADR 

(GET RID OF UNUSED BITS 

(SAVE 

(GET RID OF SECT BITS 

(LEGAL TRAK? 

(BRANCH IF YES 

(MAKE IT LEGAL 

(GET RID OF ADD CARRY 

(GET SECTOR ADR 

(LEGAL SECTOR 

(BRANCH IF YES 

(MAKE IT LEGAL 

(GET RID OF ADD CARRY 

(COMBINE TRACK-SECTOR 

(PUT TRAK-SECT IN TABLE 

(SAVE CYLINDER ADR 

(SAVE TRAK. SECTOR ADR 

(SET TRY COUNT 



[LOAD RP4 REGISTERS 
LOAD INTERRUPT VECTOR 

(SET FUNCTION TO WRITE 
(LOAD FUNCTION AND GO 
(RETURN 

(LOAD UNIT NUMBER 
(SET FORMAT TO 16 BIT 
(LOAD CYLINDER ADR 
(LOAD TRAK. SECTOR 
(LOAD WORD COUNT 
(SAVE R5 
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81179 


l'42554 


I1137i)5 


002030 






MOV 


B4PP40LDt2,B5 




ansa 


P4256a 


1172527 


000010 






A.5H 


110, R5 


;SHIFT EXTENDED ADDR, BITS 


B(>(>t 


>'42564 


ll427l)5 


176377 






mc 


1176377. R5 


; AND 


8II8J 


i;4?57ll 


1<427;7 


001400 


137420 




PIC 


•1400.8PP4CS1 




HB8J 


1142576 


B5B577 


137414 






BIS 


R5.aRP4CSl 


[LOAD INTO RP4CS1 


8881 


e436il2 


B126B5 








HOV 


(SP)t,RS 


iRESTORE R5 


8885 


0426U4 


el3777 


002026 


137410 




HOV 


9<RP40LD,IIRP4RA 


;LOAD BBS ADR 


8886 


C42612 


^^9701 








PTS 


PC 


;flETUPN 


8887 
8888 


















8889 










,5BTTI 


H"1W(-S04 HANDLER 




889^ 
8891 


f42614 


11)4406 






!• 


SKE DOCUMENTATION FOR FUNCTTONAI 


. DESCRIPTION OF HANDLER 


8892 


BSDPV: 


SAVPEC 






8893 


(;42616 


1851)37 


001764 






CI.RH 


e«P.5BSTAT 


fCLEAR DONE FLAG 


8894 


H42622 


032737 


000400 


001764 




BIT 


»BIT8,«»RSHSTAT 


[REPEAT FLAG SET? 


6895 


f;4 26 3/ 


1111141)3 








I3FCJ 


3S 


[BRANCH IF NO 


8896 


042632 


H1441J7 








PFSREG 






8897 


1-426 34 


frti*! 37 


(145734 






JUP 


BtRSRPT 




bR98 


^42641' 


HI 3737 


00162.1 


001640 


3S: 


MOV 


aiKNTRINX.BIRSl 1 


[SAVE BUM TABLE INDEX 


e89v 


1)4 26 46 


1132777 


000020 


136366 




BIT 


IISW4. ASWP 


[RANDOM DSK ADR? 


89b«^ 


»12654 


fPll In ) 








DEQ 


IS 


[BRANCH IF YES 


89kf 1 


l>42656 


(11)50Bi) 








CLR 


P0 




89«2 


? 4 2661) 


01151101 








CI R 


81 




8 90 3 


f42662 


Hi)i»4U7 








BP 


4S 




b9«4 


>>42664 


EH4737 


052752 




IS: 


.IPP 


PC.BISRANn 


[GET RANDOM NBMBER 


80^5 


iM267H 


H137llil 


001566 






MOV 


PtSBlNl)M,R0 




89»i6 


.-,42674 


872827 


177774 






ASH 


■-4.R0 




89^7 


^M27<3i^ 


fIBdBl 








MOV 


P0,P1 


[SAVE RANDOM NUMBER 


a9n8 


P>27«<2 


11427J.) 


170077 




4S: 


BTC 


•170077, B0 


[GET TRACK ADR 


89»9 


C427P6 


^72701) 


00761)0 






CMP 


•7600. R0 


[IS IT LEGAL? 


891 J 


'•42712 


1.)«m)3 








HPL 


5S 


:B((ANCH IF YES 


891 1 


'M2714 


P6270.1 


0.17600 






AOO 


#7600. R0 


[MAKE IT LEGAL 


8912 


-'4?72e 


M.1377,1 








BR 


45 




891 3 


»42722 


m 37i»2 


1101640 




5SI 


MOV 


8"PS1I .82 


[GET RUN TABLE INDEX 


891 1 


i;42726 


a721»27 


177772 






A.SH 


(-6,R0 


[AO.JUST TRACK ADR 


8915 


M 1 2 7 3 2 


1 1B1162 


001666 






MOVR 


H0,BUNT8L(1<2) 


[SAVE TRAK ADR IN RUN TBI 


8916 


b)42736 


n427<)i 


177700 




6S: 


BIC 


•177700, Rl 


[GET SECTOR APR 


891 7 


1-42742 


f)227m 


(100077 






CMP 


•77, HI 


[IS IT LEGAL? 


891 If 


842746 


1 «B»"03 








BPL 


2S 


[BRANCH IF YE.5 


8919 


'.M275.< 


e627ai 


000077 






Ann 


#77, R1 


[MAKE IT LEGAL 


892.) 


1,42754 


llili)77rf 








BP 


6S 




8921 


i>42756 


i)tai62 


001702 




2S: 


MOV 


F1,RUNTRAK(K2) 


[SAVE IN RUN TRAK TABLE 


8922 


.143762 


H72P27 


000006 






ASH 


>6,H0 




8923 


l'42766 


S5i)mf) 








BIS 


B 1 , R0 


[COMBINE SECTOR TRAK 


8921 


111277J 


P)ii"e37 


002132 






MOV 


l'0.fa«RSMnB 


[SAVE AS DSK ADH 


8925 


f42774 


112737 


177775 


002152 




MOVB 


l-J.RtPSTBY 


[SET TRY COUNT 


8926 


1143W2 


11)4437 








PFSPtC 






8927 


.143an4 


11 .14737 


043044 




bswtpy; 


JSP 


PC,««r,DPS 


[GO LOAD REGISTERS 


8928 


1^4 3*11.1 


1112777 


045260 


137262 




MOV 


»PSSPV,9RSVFC 


[SET INTERRUPT VECTOR 


8929 


I143m6 


HH5il7 7 


1 37260 






CI.P 


BRSPSH 




8930 


l»43i'22 


11,15037 


0S2144 






CI.P 


^•BSFIIN 


[SET FUNCTION TO WRITE 


8931 


B43026 


1H5777 


137242 




IS; 


TSTB 


8R5DS 


[IS DRIVE READY? 


8932 


I)43H32 


B»1775 








Bl:(J 


IS 


[BRA'^CH If NO 


8933 


ei3J3i 


112777 


000161 


137214 




MOVB 


1161.«RSCS1 


[LOAD FUNCTION AND GO 


8934 


1<43>I42 


0000(12 








RTI 
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8935 




















8936 


043044 


013777 


002100 


1 37216 


LDBSl 


MOV 


B1RSUNIT.9RSCS2 


[LOAD UNIT NUMBER 




8937 


043052 


013777 


00J133 


1 37206 




MOV 


BIPSBnA.PPSDA 


[LOAO DSK ADR 




8938 


843060 


613777 


BB20B4 


1 37173 




MOV 


eiPSBWC.BRSWC 


[LOAD WORD COUNT 




8939 


043066 


B10546 








MOV 


R5,-(SP) 


[SAVE P5 




8940 


0)3070 


013705 


01)3034 






MOV 


8<RS0LDt2,R5 


[SHIFT EXTENDED ADDR. B 


ITS 


8941 


£43074 


072527 


000010 






ASH 


•10, R5 


[ AND 




89)2 


?43190 


042705 


176377 






BIC 


•176377, R5 


[ LOAD 




8943 


043104 


042777 


001400 


137144 




BIC 


•1400,0R5C51 






8944 


043112 


050577 


137140 






BIS 


R5,»BSCS1 


[INTO HSCSl 




8945 


1143116 


013605 








MOV 


(SP)»,R5 


[RESTORE B5 




8946 


043120 


01 3777 


002032 


137134 




MOV 


BIRS11L0,«RSBA 


[LOAD BUS ADDRESS 




8947 


043126 


000207 








RTS 


IC 


[RETURN 




8948 




















8949 










[ [»»»■!« 






»»•»»*•«««« «««*»»«»l.««tl 




8950 










•SBTTL 


RPll/HPa3 SERVICE ROUTINE 






8951 

8952 


043133 


a00005 






1 « 


SEE DOCUMENTATION FOR FUNCTIONAL 


DESCRIPTION OF ROUTINE 




8953 


RP3RPT: 


RESET 






^* 


8954 


043132 


0H5337 


002134 






DEC 


BIBP3FUN 


[RESTORE FUNCTION 




8955 


1143136 


B22737 


000001 


B02I34 




CMP 


• 1,B»PP3FI1N 


[WHAT IS IT? 




89S6 


043144 


001472 








BF(J 


RP31 


[BRANCH IF WC 




8957 


043146 


0113402 








BLI 


IS 


[BRANCH IF WRITE 




8958 


043150 


000137 


1)41544 






JMP 


("•RP3KTRY 


[BRANCB TO READ 




8959 


B43154 


000167 


000366 




IS: 


JMP 


RP33 






8960 


1913160 


005237 


002134 




RP3SBV; 


INC 


B»PP3FUN 


[INCREMFNT FUNCTION 




8961 


B43164 


073737 


000003 


002134 




CMP 


l2,a»RP3FUN 


[WHAT IS IT? 




8962 


043172 


001501 








Hf.Q 


RP3WCK 


[BRANCH T" WRITE CHECK 




8963 


043174 


100003 








BPL 


. + 6 






8964 


D43I76 


0001 37 


043606 






JMP 


(■•PP3PEAD 






8965 




















8966 










[FUNCTION JUST 


tXECUTFD WAS A WRITE 






8967 


U43202 


B33737 


00B4B0 


001753 




BIT 


»BIT8,&«RP3BSTAT 


[REPEAT FLAG SET? 




8968 


B432IB 


001036 








BNE 


RP3L0OP 


[BRANCH IF YES 




B969 


B4J2I2 


005777 


136742 






TST 


8RP3CS 


[ANY ERRORS? 




8970 


1143216 


100045 








BPL 


RP31 


[BRANCH IF NO 




8971 


H43220 


105737 


«i)2146 






TSTB 


a«RP3TRY 


[TRIED 3 TIMES? 




8972 


<I43224 


031415 








BEO 


BP3ERR 


[BRANCH If YES 




8973 


043226 


112777 


000001 


1 16724 




MOVB 


• BIT0,)8RP3CS 


[CLEAR THE DRIVE 




8974 


1*43234 


105777 


136720 






TSTB 


BRP3CS 


[CONTROLLER READY? 




8975 


H43240 


100375 








BPL 


.-4 


[BRANCH IF NO 




8976 


043242 


105237 


002146 






INCB 


8»BP3TRY 


[INCREMENT TRY COUNT 




8977 


043246 


013746 


177776 






MOV 


B1PSW,-(SP) 


[MAINTAIN SAME PSW 




8979 


043252 


012746 


041544 






MOV 


»Pr3WTRr,.(SP) 


[SET RETRl ADDRESS 




9979 


P43256 


000002 








RTI 




[RETURN 




8960 


^43260 


012737 


100200 


001752 


PP3ERR: 


MOV 


• 100200, BIRP3HSTA 


[SET ERROR BIT IN HAND, 


STA 


8981 


»43266 


010046 








MOV 


B0,-(SP) 


[SAVE B0 




8982 


043270 


01 3700 


001630 






HOV 


B«RP311,R0 


[GET RUNTABLE INDEX 




8983 


B43274 


052760 


100000 


001703 




BIS 


IBIT15.BUNTPAK(P0) 


[SET ERROR BIT 




8984 


043302 


012600 








MOV 


(SP)»,R0 


[RESTORE R0 




8985 


043304 


000002 








RTI 




[RETURN 




8986 




















8987 


043306 


012737 


100200 


001753 


RP3L0OP 


:MOV 


1100300, B«RP3HSTAT 


[SET DONE AND ERROR 




8988 


1143314 


005777 


136640 






TST 


BPP3CS 


[ANY ERRORS? 




9989 


043320 


100403 








BMI 


IS 


[BRANCH IF YES 




8990 


043332 


042737 


100000 


001752 




BIC 


«BIT15,a«RP3HSTAT 


[CLEAR ERROR BIT 
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8?9t 


04333B 


000002 






IS! 


KTI 




iRETURN 


9992 










JURITE 


MAS OK- 


N0« DO k WRITE CHECK 




8993 


(143332 


U2737 


177775 


802146 


BP31I 


HOVB 


t-3r 8IRP3TRY 


jINIT TRY COUNT 


3994 


043340 


012737 


008107 


001626 




HOV 


tl07r*IPP310 


jSET FUNCTION 


8995 


043346 


0537J7 


802010 


001626 




BIS 


8IRP3OLD42(»tRP310 


;SET BAE BITS 


8996 


«433S4 


B537J7 


002066 


801626 




BIS 


>«RP3UIIIT,8«RP310 


jSET UNIT BITS 


8997 


843362 


004717 


041612 




RP32: 


JSR 


PCranLDRPS 


iLOAD RPa REGISTERS 


8998 


043366 


013777 


001626 


116564 




HOV 


»«RP31B,»»P3CS 


;LOAD FUNCTION AND CO 


8999 
9a(*0 


043374 


000002 








KTI 




;RETURN 


900! 










[FUNCTIOH JUST 


EXECUTED WAS A WRITE 


CHECK 


9K»2 


1143376 


032737 


000480 


001752 


RPSUCKi 


1 BIT 


•BIT8.9tRP3HSTAT 


) REPEAT FLAG SET? 


901)3 


K43404 


001340 








HHt 


PP3LO0P 


;BPANCH IF XE5 


9C«04 


C434I36 


005777 


136546 






TST 


BPP3CS 


;ANY ERRORS? 


9»0S 


043412 


100031 








PPL 


IS 


IBRANCH IF NO 


9(m6 


«143414 


045737 


001630 






TST 


8IBP311 


JFIPST 2K? 


9H?7 


0)342.1 


001422 








hta 


4S 


IBRANCH IF YES 


9(^08 


0)3422 


105737 


002146 




5$! 


TSTB 


aiRP3TRy 


JTRIED 3 TIMES? 


9f*09 


043)26 


001714 








BEg 


PP3ERR 


JBRANCH IF YES 


9010 


043433 


005337 


002134 






DEC 


(i«PP3FU« 


JRESTORE FUNCTION 


9011 


P43434 


112777 


000001 


136516 




MOVB 


»BIT0,»RP3CS 


(CLEAR THE DRIVE 


9012 


043442 


105777 


136512 






TSTB 


eRP3CS 


(CONTROLLER READY? 


9013 


1-43446 


100375 








HPI 


.-4 


iBRANCH IF NO 


901 4 


«43450 


105237 


002146 






IMCB 


«»RP3TRY 


(INCREMENT TRY COUNT 


9015 


^43454 


013746 


177776 






MOV 


B«PSW,-(SP) 




9016 


04346» 


«1274b 


043362 






HOV 


•RP32,-(SP) 




9017 


043464 


000002 








HTI 




;G0 TRY AGAIN 


9018 


.'<3466 


032777 


WOH010 


136462 


it: 


BIT 


«BIT3,0RP3EP 


JWRITE CHECK ERROR? 


9019 

9020 


043)74 


001752 








FIFO 


5S 


(BRANCH IF NO 


9021 










IBPITE 


CHECK DK 


- NOW 00 A READ 




9022 


043476 


112737 


177775 


002146 


IS: 


0OVB 


»-3,PIRP3TPY 


(RESTORE IRY COUNT 


9023 


1^43504 


0100)6 






ss: 


HOV 


P0,-(SP) 


(SAVE R0 


9024 


1143506 


013700 


002040 






HOV 


0lRP3NWHf P0 


(GET BAE BITS 


9025 


B)3512 


072027 


000004 






ASH 


< )r R0 


(ADJUSl 


9026 


043516 


010037 


002040 






MOV 


P0,9»RP3hWH 


(SAVE 


9027 


043522 


t12600 








MOV 


(SP)»,R0 


(RESTORE R0 


9028 


043524 


012737 


000105 


001626 




MOV 


I105f afpP310 


(SET FUNCTION 


9029 


043532 


053737 


002040 


001626 




BIS 


mRP3NWH,8#RP3i0 


(SET BAE BITS 


9030 


043540 


05 37 37 


002066 


801626 




HIS 


8IRP3UNITr aiftP310 


(SET UNIT NUHBER 


9031 


043546 


1)1 3777 


002116 


136412 


PP33! 


MOV 


a«RP3HDA,apP3DA 


(LOAD DSK ADR 


9032 


04355) 


013777 


002120 


136406 




MOV 


P«HP3HDC»0PP3DC 


(LOAD CYL 


9033 


043562 


01 3777 


001772 


116372 




MOV 


BtPP3HWC,aRP3WC 


(LOAD WORD COUNT 


9034 


043570 


013777 


002036 


136366 




MOV 


B«HP3NWI,,aRF3BA 


(LOAD BUS ADR 


9035 


043576 


013777 


001626 


136354 




MOV 


aiRP310,aPP3CS 


(LOAD FUNCTION AND GO 


9036 
9037 


043604 


000002 








KTI 




(RETURN 


9038 










JFUNCTION JlrsT 


fXECDTED WAS A RtAD 




9039 


04 3606 


032737 


000400 


001752 


RP3REBD 


rtllT 


IBITR.atpPJhSTAT 


(REPEAT FLAG SET? 


9040 


043614 


001234 








BNE 


BP3L00P 


(BRANCH IF YES 


9041 


043616 


005777 


136336 






TST 


aRP3CS 


(ANY ERRORS? 


9042 


043622 


1^0022 








BPL 


IS 


(BRANCH IF NO 


9043 


043624 


105737 


002146 






TSTb 


a»RP3TBY 


(TRIED 3 TIMES? 


9044 


043630 


001613 








bEO 


RP3ERP 


(BRANCH IF YES 


9045 


048632 


005337 


002134 






DEC 


a»RP3FUM 


(RESTORE FUNCTION 


9046 


043b36 


112777 


000001 


136314 




MOVH 


»BIT0»aPP3CS 


(CLEAR THE DRIVE 
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9047 


043644 


105777 


116110 






TSTB 


BRP1CS 


(CONTROLLER READY? 


9048 


043658 


100375 








BPL 


p-4 


(BRANCH OF NO 


9049 


043652 


105737 


882146 






INCB 


»»RP3TRI 


(INCREMENT TRY COUNT 


9050 


043656 


81 3746 


177776 






HOV 


BIPSW,-(SP) 




9051 


04 3662 


812746 


041546 






HOV 


•RP33,-f SP) 




905 2 


843666 


888802 








RTI 




(GO TRY AGAIN 


9053 


B43670 


112737 


000288 


801752 


1S( 


MOVB 


•200,a>PP3HSTA 


(SET DONE FLAG 


905 4 
9055 


043676 


888002 








RTI 




(RETURN 


9856 


.SBTTL 


RK11/BK05 SERVICE ROUTINE 




9057 
9058 


D43708 


808005 






;• 


SEE DOCUMENTATION FOR FUNCTIONAL DESCRIPTION OF ROUTINE 


9859 


RKRPT: 


RESET 






9060 


043702 


005317 


882136 






DFC 


aipKFriN 


(RESTORE FUNCTION 


9061 


043706 


022737 


808081 


802136 




CMp 


tl,attPKFilN 


(WHAT IS IT? 


9062 


043714 


001475 








BEO 


PKl 


(BRANCH IF WC 


9063 


841716 


002482 








BLT 


IS 


(BRANCH IF WRITE 


9064 


S43720 


808137 


042140 






JMP 


BIRKWTPY 


(IT WAS A WRITE 


9065 


041724 


800137 


044332 




is: 


JMp 


BIRK3 




9866 
9067 
9068 


843730 


062717 


808881 


802136 


RKSRVl 


ADD 


»l,a«RKFUN 


(FIND OUT WHAT FUNCTION 


043736 


822717 


888082 


002136 




CMP 


t2,0»RKFUN 


(WAS EXECUTED 

(WAS IT A WHITE CHECK? 


9069 


043744 


001587 








BED 


RKWRCK 


(BRANCH IF KES 


9070 


041746 


188082 








BPL 


.♦6 


(BRANCH IF IT WAS A WRITE 


9071 


841750 


800137 


044364 






JMP 


BIRKREAD 




9072 


















9073 










(FUNCTION JUST 


EXECUTED WAS A WRITE. 


ANY ERRORS? 


9074 


843754 


832737 


808408 


001754 




BIT 


•B1T8.BIRKHSTAT 


(REPEAT FLAG SET? 


9075 


841762 


001840 








BNE 


RKLOOP 


(BRANCH IF YES 


9076 


043764 


805777 


136212 






TST 


BRKCS 


(ANY ERRORS? 


9077 


043770 


100047 








BPL 


KKl 


(BRANCH IE NO 


9078 


843772 


105737 


802147 






TSTB 


BtRKTRY 


(TRYED 1 TIMES? 


9079 


043776 


881417 








BEU 


RKEPR 


(BRANCH IF YES 


9080 


84 4888 


812777 


808881 


136174 




HOV 


11, BRKCS 


(CLEAR THE ERROR 


9081 


044086 


804717 


844466 






JSR 


PC,B»TIMER 


(WAIT A LITTLE 


9882 
9083 


844812 
844816 


185777 
188375 


136164 






TSTB 
BPL 


BRKCS 
.-4 


(WAIT FOR CONT CLR TO FINISH 


9084 


844828 


105237 


682147 






INCB 


RtRKTPY 


(INCREMENT TRY COUNT 


9885 


844824 


813746 


177776 






MOV 


B«PSW,-(SP) 




9086 


844818 


812746 


842140 






HOV 


IRKWTPY,-(SP) 




9087 


844034 


808002 








PTI 






9088 


844816 


012717 


108788 


881754 


RKERR; 


HOV 


•100200, BIRKHSTAT 


(SET ERROR h DONE FLAG 


9089 


844844 


018846 








HOV 


R8,-(SP) 


(SAVE R0 


9090 


044846 


811788 


881614 






HOV 


BiRKll,R8 


(GET SAVED RUN TABLE INDEX 


9891 


844852 


852768 


188888 


881782 




BIS 


«BIT15,RUNTPAK(R0) 


(SET ERROR BIT IN RUN TABLE 


9092 


844068 


812688 








HOV 


(SP)»,R8 


(RESTORE R0 


9093 


844862 


088882 








RTI 




(RETURN 


9894 


















9095 


844864 


812737 


100200 


001754 


bkloop: 


MOV 


•100200, B4RKHSTAT 


(SET DONE AND ERROR BITS 


9896 


844872 


805777 


116104 






1ST 


BRKCS 


(ANY ERRORS? 


9897 


844876 


188483 








BMI 


IS 


(BRANCH IF YES 


9098 


844100 


042737 


100888 


801754 




BIC 


•BIT15,B«RKHSTAT 


(CLEAR Error bit 


9099 


844186 


B88882 






ISI 


RTI 




(RETURN 


9188 










IWBITF 


WAS OK, 


HOW DO A WRITE CHECK 




9181 


844118 


112737 


177775 


882147 


IlKl: 


MOVB 


|.1,8<RKTRY 


(RESTORE TRY COUNT 


9182 


844116 


812767 


808587 


135586 




HOV 


•587,RK18 


(SET FUNCTION TO WRITE 



"AIH0EC-11-0aKDC.« POP I1/6X SEBIPS CPU EXtBCISER NlCYll 27(1006) B7-FEB-77 10181 PtSE 19B 
DOKDCA.PII «7-FEB.77 (19158 RKIt/PKRS SERVICE ROUTINE 

9183 1144134 BSJ767 B»2MM H55BU BIS «»kK0LD*2, RKl» ;SET B* EXT BITS 

911)4 B44U2 813777 002122 136050 Rl'2: "OV »IRKHnil, BRKDA ,I.O»0 DISK ADDRESS 

9185 014140 013777 001774 136036 MOV »IRKHI(C,«Rlt»C jtOAD HOBO COUNT 

9186 044146 813777 002012 136032 MOV aipKOlD.BRKBA (LOAD BUS ADDRESS 

9107 044154 016777 135452 136020 MUV RKIB.^RKCS (START FUNCTION 

9108 014162 800802 RTI (RETURN 
9109 

'"■' (FUNCTION JUST tXCCUTED HAS A BRITE CHECK. ANY ERRORS? 
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9)11 


»14164 


032737 


000400 


011754 


BKHRCK; 


rBIT 


«flIT8,«ihKHSTAT 


(REPEAT FLAG SET? 


9)12 


044172 


nai 334 








BNt: 


RKUOOP 


(BRANCH IF YES 


9113 


044174 


005777 


1 36002 






TST 


9RKC5 


(ANY ERRORS? 


9114 


044280 


)"0033 








HP), 


1$ 


(BRANCH IF NO 


9115 


044282 


005737 


001634 






1ST 


RIRK11 


(FIRST 3K? 


9116 


044306 


001424 








htO 


4S 


(BRANCH IF YES 


9117 


044310 


105737 


003147 




5«( 


TSTB 


RIPKTRY 


(TRYEn 3 TINES? 


9118 


044214 


001710 








hEU 


FKERR 


(BRANCH IF YES 


9)19 


044316 


805)37 


002136 






flEC 


BtPKFUN 


(SET FUNCTION BACK TO WC 


9138 


044222 


0)2777 


008801 


1)5752 




BOV 


■IrARFCS 


(CLEAR THE ERROR 


9121 


044230 


004737 


044466 






JSR 


PCaitTIMhJR 


[WAIt A LITTLE 



HUlNDEC-ll-DOKDC-* POP 


11/6X SERIES CP 


DOKDCA, 


.P11 l«7-rEB.77 


09l5S 




9127 


444234 


1B5777 


135742 




912J 


944240 


1P»375 






91J4 


P44242 


11(5237 


002147 




91J5 


l«44246 


BU746 


177776 




9126 


i'44252 


et2746 


044132 




9127 


••44256 


«aeiie2 






91J9 


(14426>4 


m2777 


H40000 


135714 


9129 


l!44266 


eei354 






9110 










9131 










9U2 


844270 


112737 


177775 


002147 


9m 


144276 


niP046 






91 34 


i<44]0n 


XI 3780 


002K44 




9135 


<1443lJ4 


?72l>27 


000004 





EXERCISER M4CJ11 27(1006) 
RKU/PK05 SERVICF ROUTINE 



ISTB 


SRKCS 


BPL 


.-4 


INCB 


0IRKTRV 


MOV 


»»PS».-(SP) 


MOV 


IRK2,-(SP) 


KTI 




BIT 


• BITM.HRKCS 


BNE 


5S 



;WRITF CHECK HAS OK, NOW DO 

IS: MnVB l-Sr^lRKTRy 

2»: "ov R0,-(Sp) 

HOV a>PKMEUH,R0 

ASH 14, P0 



n7-FEB-77 10108 PAGE 192 

;»AIT fOR CliR TO riNISH 
;INCREMENT TRY COUNT 



;HARD ERROR? 
;BRANCH If VES 



;RESTORE TRY COUNT 
;SAVE R0 
;GET BA EXT 
1 ADJUST 
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9136 

9137 

9139 

9139 

9140 

9141 

9142 

9143 

9144 

9145 

9146 

9147 

9148 

9149 

9150 

9151 

9152 

9153 

9154 

9155 

9156 

9157 

9158 

9159 

9160 

9161 

9162 

9163 

9164 

9165 

9166 

9167 

916S 

9169 

9170 

9171 

9172 

9173 

9174 

9175 

9176 

9177 

9178 

9179 

9180 

9181 

9182 

9183 

9184 

9105 

9186 

9187 

9188 

9189 

9190 

9191 



044310 
H44314 
044316 
fl44)24 
044332 
044340 
044346 
••44354 
044362 



010037 
01260a 
(112767 
053767 
013777 
m3777 
013777 
016777 
000002 



044364 
044372 
044374 
04440^ 
044402 
044406 
044410 
044414 
044420 
044426 
044432 
044436 
044440 
044444 
•444450 
044454 
044456 
044464 
044466 
044472 
044476 
044500 
044502 



•44504 
044506 
044512 
044520 
044522 
044524 
044530 
044534 
044542 
044544 



044546 
044554 
044SS6 
044564 
044566 



032737 
001234 
005777 
1»0tf26 
M5737 
001002 
000167 
005337 
012777 
0047 37 
105777 
100375 
105237 
013746 
012746 
000002 
112737 
000002 
005067 
105267 
001375 
000207 



002044 

000105 
VI02044 
002122 
001774 
002042 
135252 



135306 
135300 
135650 
135636 
135632 
135620 



000005 
009337 
02J737 
001501 
002560 
000137 
005237 
022737 
001504 
100576 



032737 
001050 
032777 
001457 
105737 



000010 
000004 



000001 002142 



042462 
002142 
000002 002142 



000400 001762 
040000 135450 
002151 



MOV 
MOV 
HOV 
BIS 
MOV 
HOV 
MOV 
MOV 
RTI 



R0,I1IRKNF.WH 

(SP)»,R0 

«105,RKI0 

»IRKNE«H,RK10 

8IRKHDA,8RKDA 

8<RKHWC,«RKI>'C 

a<KKNEWL,llRKBA 

RK10,aRKCS 



000400 001754 

1 35602 

002147 

177422 

002136 

000001 135554 

044466 

135544 

002147 
177776 
044332 

000700 001754 



.•FUNCTION JUST tXECUTED NAS A READ. ANY 



PKPEAD: BIT 
BNF 
TST 
BPL 
TSIB 
BNE 
J"P 

3s: rite 

MOV 
JSR 
TSTB 
BPL 
INCB 
MOV 
MOV 
RTI 
IS: MOVB 
RTI 
CLR 
INCB 
BNF 
RTS 
,MORO 



TIMER: 

2s: 



»HIT8,»tBKHST»T 

RKIjDOP 

aPKCS 

1$ 

0IIRKTPY 

3S 

PKEPR 

flURKFUN 

•1,aRKCS 

PCOITIMER 

»RKCS 

.-4 

aURKTRY 

B«PSW,-(SP) 

•RK3,-[SP) 

«200,»«RKHSTAT 



IS 
2S 

PC 



;SAVE 

:RESinRE R0 

;SET FUNCTION 

.-SET BA EXT BITS IN FUNCTION 

;r,OAD DISK ADDRESS 

[LOAD WORD COUNT 

ILOAD BUS ADDRESS 

;LOAD FUNCTION AND GO 

JRETURN 

ERRORS? 

(REPEAT FLAG SET? 
(BRANCH IF YES 
(ANY ERRORS? 
(BRANCH IF NO 
ITBYED 3 TIMES? 
(BRANCH IF NO 

(SET FUNCTION BACK TO READ 

(CLEAR THE ERROR 

(WAIT A LITTLE 

(WAIT FOR CLR TO FINISH 

(INCREMENT TRY COUNT 



(SET DON E FLAG 
(RETURN 



•SBTTL 
I* 



BH11/PP04 SERVICE ROUTINE 

SEE DOCUMENTATION FOR FUNCTIONAL 



DESCRIPTION OF ROUTINE 



RP4RPT: RESET 
DEC 
CHP 

BEa 

hl.T 
J»p 
RP4SRV: INC 
CMP 
BED 
RMI 



at RP4FUN 

lll,a||Rp4FUN 

RP41 

PP43 

a»BP4WIRY 

a»RP4FUN 

>2,a4RP4FUN 

RP4HCK 

RP4RE4U 



(WRITE FUNCTION WAS JUST EXECUTED. 



BIT 

BNE 
BIT 
BEQ 
TSTB 



•BIT9,aiRP4HSTAT 

RP4I,00P 

IBIT14,aRP4DS 

RP41 

"»RP4TRY 



(RESTORE FUNCTION 

(WHAT IS IT? 

(BRANCH IF WC 

(BRANCH IE READ 

(GO TO WRITE 

(FIND OUT WHAT FUNCTION 

:HAS JUST EXECUTED 



(REPEAT FLAG SET? 
(BRANCH IF YES 
(ANY ERRORS 
(BRANCH IF NO 
(TRIED 3 TIMES? 
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9192 04«S72 0111426 BED PP4ERB (BRANCH IF YES 

91J3 »44574 1)52777 Il0e04«l 115426 hIS »BIT5, 9RP4CS2 jCLEiR ALL ERRORS 

9194 044692 004737 042514 JSR PC,»»LDRP4 (RELOAO THE UNIT NO 

9195 044606 l«2J7 002151 IHCB »»RP4TR» ! INCREMENT TRY COUNT 

9196 044612 013746 177776 MOV «IPSri>-rSP) ;SETUP THE STACK TO 

9197 B44616 012746 042462 MOV »RP4"TRY, -( SP) ,TBY WRITE AGAIN 
919a 044622 0)2737 0^0400 001762 BIT IIBIT9, »«RP4HSTAT (REPEAT ELAG SET? 
9199 04463^ B0m»6 RNE ?S IBPANCH IF YES 
920D 014632 012777 01)0007 135156 MOV •7,»RP4CS1 : RECAI.IBRATE 
9201 044640 11)5777 135352 IS: T5TB BRP4CS1 JDBIVE READY? 
9?02 044644 l!>0)75 BPL Is (BRANCH IF NO 
970) t>44646 000002 2$: RTI 

9204 044650 012737 100200 001762 RP4ERP: MOV » 1 00200* B«PP4H5TA (SET ERROR S. DONE BIT 

9205 044656 010046 MOV R0,-(SP) (SAVE R0 

9706 W4466P 013700 001636 MOV RIIRP4UfR0 (GET RUN TABLE INDEX 

9207 044664 P52760 11)0000 001702 BIS »BIT15, RUNTRAK (R0) (SET ERROR BIT 

9208 fe44672 012600 MOV (SP)*,R0 (RESTORE K0 
9709 344674 000002 KTI (RETURN 
9710 

9711 044676 012737 100200 001762 PP4I,00P:«OV • 1002001 BtRP4HSTAT (SET DONE AND ERROR BITS 

9212 044704 0)2777 040000 135322 BIT (BITl 4, "RP4DS lANV ERRORS? 

9213 044712 f?10a3 BNE IS (BRANCH IF YES 

9214 n44714 012737 100000 001762 BIC IrBITl 5, aiRP4HSTAT (CLEAR ERROR BIT 

9215 044722 000002 IS: RTI (RETURN 
9716 (I^PITF OK,, .NOW UD A WPITF CHECK, 

9217 044724 112737 177775 002151 pp41i MOVB «-3, mRP4TRY (INIIfALIZE TR» COUNT 

971B ^44732 105777 135276 BP42: TSTB BRP4DS (IS DRIVE RE«nY? 

9719 t!44736 e0l775 BFO PP47 (BRANCH IF NO 

922i' 044740 004737 042511 JSR PC,aiL0RP4 

9221 044741 112777 000151 115341 MOVB 4151,«RP4CS1 (LOAD FUNCTION «ND CO 

9222 041752 000^02 RTI 
9221 

9224 (FUNCTION JUST tXECHTED HAS A WPITt CHECK 

9225 (M4754 012737 000400 001762 RP4WCK: BIT »BIT8, at RP4HSTAT (REPEAT FLAG SET? 

9226 014762 001)45 BNE HP4LOOP (BRANCH IF YES 

9227 014761 »12777 040000 1)5242 BIT »BlTI4,aRP4DS jANY ERRORS? 
9?29 014772 001421 BEU IS (BRANCH IF NO 
9229 044774 1057)7 002151 3S: TSTB a»RP4TRV (TRIED ) TIMES? 
97).1 045000 0^172) H^:u RP4fRR (BRANCH IE YES 
97)1 045002 e05137 002136 DFC a»RKFUN (SET FUNCTION TO WC 
9232 0450B6 052777 000040 1)5211 MS IB! T5 . BRP4CS2 (CLEAR ALL ERRORS 
923) 545011 004737 042514 JSR PCBILDRPI (RELOAD THE UNIT NO 
92)1 i>15020 1J5237 0.12151 I'lCP BIPP4TPY (INCREMENT TRY COUNT 
92)5 045024 Dl)716 177776 NOV a«PSW.-(SP) 

92)6 H45030 312746 044732 MOV »RP42»-(SP) 

9237 'J45034 000002 PTl (TRY AGAIN 

923R 045016 (112777 040000 1)5161 IS: HIT UBITl 4, aRP4CS2 (URITE CHECK ERROR? 

9239 045044 001404 BFO 25 (BRANCH IF NO 

924^ 045046 005737 0016)6 TS7 BIPPIll (FIRST 2K? 

9241 045052 001101 BEQ 2S 

9242 015054 000747 BB 3S 
9243 

9244 (WRITE CHECK WA£ OK, ..NOW nO A READ, 

9215 1.15056 112737 177775 0)2151 2S: MOVB «-3,BIRP4TBY (INITIALIZE TRY COUNT 

9216 045064 105777 135141 RP43: TSTB PRP4DS (Is DRIVE READY? 

9217 B4507i) i;r)17J5 l)Eu hP4) (BRANCH IF NO 
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9248 045072 004737 042511 JSP PC,ailT,DRP4 (LOAD REGISTERS 

9249 l>15076 010516 HOV R5,-(SP) (SAVE R5 

9250 045100 fcl3705 002060 MOV BiBP4NrtH,B5 (SHIFT EXTENDED 

9251 015101 072527 000010 ASH «10,R5 (ADDRESS BITS 

9252 ^45110 342777 001400 135100 BIC 1 1 100, BRP4CS1 ( AND 

9253 045116 050577 135074 BIS R5,BRP4CS1 (LOAD INTO RP4CSI 
9251 045122 012605 MOV (SP).,R5 (RESTORE 95 

9255 B45I24 013777 002056 135070 HOV B IRP4N«L, flRP4BA (LOAD BUS ADR 

9756 645132 112777 000171 115056 MOVB »171,aRP4CSl (LOAD FUNCTION AND CO 

9257 015140 0B0B02 RTI (RETURN 

9258 

9259 (FUNCTION JUST FXFCI'TED WAS A RFAO, 

9260 ^45142 032737 000400 001762 BP4REaD:BIT »BIT8 , eiRP4HSTAT (RtPEAT FLAG SET? 

9261 045150 001252 HNt PP4L00P (BRANCH IF YES 

9262 045152 0)2777 040000 115054 BIT »BIT1 4 , aRP4DS (ANY ERRORS? 

9263 045160 001421 BEO 1$ (BRANCH IE NO 

9264 015162 105737 002151 TSTB a<PP4TRY (TRIED 1 TIMES? 

9265 015166 0B1630 HEU RP4ERP (BRANCH IF YES 

9266 015170 0P5))7 002142 DEC fltpP4FUN -SET FUNCTION TO A HEAD 

9267 W45174 052777 000040 135026 BIS • R ITS. BPP4CS2 (CLEAR ALL ERRORS 
9269 045202 094737 042514 JSR PC,a«LDRP4 (RELOAD THE UNIT NO 

9269 045206 105237 002151 INCR BIPP4TRY (INCREMENT THY COUNT 

9270 045212 013746 177776 MOV B<PSW,-(SP) 

9271 045216 012746 045^64 MOV •RP43,-(SP) 

9272 045222 000002 PTI (TPY AGAIN 
927) 045224 1127)7 000200 001762 IS: MOVB t 200, BIRP4HSTA (SET DONE FLAG 
9274 045232 000002 RTI (RETURN 



9275 If 

9276 .SBTIl RH11/PS04 SERVICE ROUTINE 

9277 (• SEE DOCUMENTATION FOP FUNCTIONAL DESCRIPTION OF ROUTINE 

9278 (I •••>>.>•> ..•.•......•><>«.i». ................................. 

9279 045234 0B0005 RSBPT: RESET 

9280 045236 0D5337 B02144 DEC BtRSFUN (RESTORE FUNCTION 

9281 045242 022737 000001 002144 CUP tl,a»PSFUN [WHAT IS 117 

9282 045250 001465 BEO RS4 1 (BRANCH IF WC 

9293 045252 002542 BLT RS4) [BRANCH IF WRITE 

9294 045254 000137 043004 JMP BURSWTPY 

9285 045260 005237 002144 RSSRV: INC BIPSFIIN (FIND OUT WHAT FUNCTION 

9286 045264 022737 000002 002144 CMP «2,aiRSFUN (WAS JUST EXECUTED 

9287 045272 001478 BEO RSwCK 

9288 045274 100562 BMl RSBEAD 
9289 

9290 (WRITF FUNCTION WAS JUST EXECUTED 

9291 045276 0)2737 000400 001764 BIT IBIT8 , BiRSHSTAT (REPEAT FLAG SET? 

9292 315304 001031 BNE RSLOOP (BRANCH IE YES 

9293 045306 0)2777 040000 134760 BIT »BIT14,flRSDS (ANY ERRORS? 

9294 015314 00144) BEQ RS4 1 (BRANCH IF NO 

9295 015)16 105737 002152 TSTB BURSTPY (TRIED ) TIMES? 

9296 015322 001412 BEU RStPH (BRANCH IF YES 

9297 045)24 053777 000040 1)4736 BIS <BIT5,9RSCS2 (CLEAR ALL ERRORS 

9298 045332 105237 002152 INCB flIRSTRY (INCREMENT TRY COUNT 

9299 015)36 013746 177776 POV B«P5W,-(SP) (SETUP THE STACK TO 

9300 045343 B12746 043004 HOV tRSWTRY, -(SP) (TPY THE WRITE AGAIN 

9301 045346 000002 RTI 

9)02 045350 012737 100200 001764 RSERR: MOV t 100200, B«PSHSTAT (SET ERROR AND DONE BIT 

9303 045356 010046 MOV R0,-(SP) (SAVE R0 



oii:^?.':.\r''r.:'..i^^^^^^^^^^^ "— " -- "o^.« 



9)84 
9Ja5 
93t)6 
95»7 
93U8 
93H9 

9Jia 

9111 
9312 
93U 
9)14 
9M5 
9116 

9in 

9310 

9319 

93ja 

9321 

9122 

9123 

9124 

9325 

9126 

9327 

9129 

9329 

911H 

9131 

9332 

9131 

9114 

9135 

9136 

9137 

9339 

9139 

934D 

9141 

9142 

9143 

9144 

9145 

9346 

9347 

9148 

9349 

9350 

9351 

9152 

9151 

9154 

9155 

9156 

9157 

9159 

9159 



045360 »I3T00 001640 

045164 (I52T60 100000 001702 

045372 012600 

D45374 000002 



B45376 
045404 
045412 
045414 
045422 

045424 
045432 
1)45436 
045440 
045444 
045452 



012737 
012777 
001001 
042737 
000002 

112737 
105777 
001775 
SI04737 
I 12777 
000002 



100200 
040000 



001764 
114662 



100000 001764 



177775 
134636 



^45454 
:>45462 

045464 
045472 
345474 
045500 
045502 
345506 
(■45511 
1)45520 
045524 
*)4553») 



012737 
001345 
032777 
001417 
105737 
001723 
905337 
052777 
105237 
013746 
016746 
000002 



043044 
000151 



002152 

002144 
000040 
002152 
177776 
177702 



001764 
134602 



045532 032777 040000 114530 

114554!) 001404 

'145542 005737 001640 

045546 001401 

045550 P00751 



!<45552 
•145560 
045564 
,145566 
045572 
945574 
045600 
v)45604 
045610 
■"45616 
P45622 
045624 
045632 
t-4564a 



112737 
105777 
001775 
004737 
010546 
01 1705 
072527 
042705 
042777 
PS0577 
012605 
013777 
I 12777 
000002 



177775 

134510 

043044 

002064 
000010 
176377 
001400 
114434 

002062 
000171 



134430 
114416 



HOV 
BIS 
MOV 
RTI 

HOV 
BIT 
RNE 
BIC 
BTI 



0#RS1 1rR0 

>BIT15,RUNTRAK(B0) 

(SPU,R0 



■100200. >IRSHST>T 
■BIT14.RRSDS 



«BIT15<«IPSHSTST 



1$: 

JUPITF OK. ..NOW DO A WRITE CHECK 



RS41 I 
H542I 



HOVB 

TSTB 

BEO 

JSR 

MOVB 

RTI 



«RSTRY 
0RSDS 
RS42 
PC,»4LDRS 

•isitunscsi 



IFUNCTION JUST fXECIlTFD WAS A WRITE 
PSWCK: 



; WRITE 

2Sl 

RS43: 



BIT 

bNE 

PIT 

BEO 

TSTB 

BEU 

DEC 

BIS 

INCB 

MOV 

MOV 

KTI 

HIT 
BEU 
TST 
BEO 
BR 



■HECK WAS OK, ..NOW DO A READ. 



•BITS.aiRSHSTAT 

RSLOOP 

|BIT14,»RSDS 

IS 

0»PSTRy 

RStPP 

liVRSFim 

4B1T5.0R5CS2 

"•PSTRY 

B«PSW,-(SP) 

RS42,-CSP) 



•RIT14,»PSCS2 



HOVB 

TSTB 

BEO 

JSR 

HOV 

MOV 

ASH 

BIC 

BIC 

HIS 

MOV 

HOV 

HOVP 

RTI 



,a»RSTPy 
SfiSOS 
HS41 

PC,aiLDR5 
P5,-(SP) 
««RSNEWH,P5 
»10,R5 
•176377, R5 
»1400,0RSCS1 
R5,9RSCS1 
(SP)»,R5 
0tRSNEWL,apsBA 
1171 ,0RSCS1 



jflET RUN TBL INDEX 
;SET ERROR BIT 
) RESTORE R0 



JSET DONE AND ERROR BITS 
;AN¥ ERRORS? 
(BRANCH IE KEs 
iCLEAP ERROR BIT 
iPETURN 

UNIT TRy COUNT 
;1S DRIVE PEADI? 
jBPANCH IF NO 
ILOAD RS REGISTERS 
ILOAD FUNCTION AND GO 
;RETURN 

CHECK 

[REPEAT FLAG SET? 

.-BRANCH IF YES 

jANY ERRORS? 

JBRANCH IF NO 

;TRIED 1 TIHES? 

IBRANCH IF YES 

;SET FUNCTION BACK TO WC 

[CLEAR THE ERROR 

jINCREMENI the try COUNT 



;TRY AGAIN 

(WRITE Check error? 

(BRANCH IF NO 
(FIRST 2K? 
(BRANCH IF YES 



[init try count 
(is drive ready? 
(branch if no 
(Load rs registers 

(SAVE R5 
(SHIFT extended 
(ADDRESS BITS 
( AND 

(LOAD INTO PSCSl 

(RESTORE H5 

(LOAD BUS ADR 

(LOAD FUNCTION AND GO 

(RETURN 



1-45642 012737 B0B400 001764 



(FUNCTION JUST EXECUTED WAS A READ. 
BSREAD: bit »RITB,atRSHSTAT 



(REPEAT FLAG SET? 



MJINDEC-11-OOKDC-A POP 11/6X SERIFS CPU tXERCTSEIi MACYll 27(1006) l)7.FF»-77 in.iTxi D.^r .o, 
DOKDCA.Pll 07-FEB.77 09,58 RH,,/RS04 SERVICE RoullNE "^-fEB-?? 10,08 PAGE 197 

;HRANCH IF XEs 
;ANY ERPOHS? 
jBRANCH IF NO 
;TRIED 3 TIMES? 
;BHANCH IK iES 
JRESTORE FUN TO HEAD 
;CLEAR ALL ERRORS 
;rNCRCMENT TRY COUNT 

;TRY AGAIN 
;SET DOME FLAG 
; RETURN 



9160 


045650 


001252 






9361 


045652 


032777 


040000 


114414 


9362 


045660 


001417 






9363 


045662 


105737 


0021S2 




9364 


(.45666 


001630 






9365 


045670 


005337 


002144 




9366 


045674 


052777 


000040 


1 14366 


9367 


0457«2 


105237 


002152 




9368 


045706 


013746 


177776 




9369 


045712 


012746 


045560 




9170 


045716 


000002 






9171 


045720 


112737 


000200 


001764 


9372 


045726 


000002 






917J 










9374 










9375 










9176 










9177 


045730 


104406 






9378 


045732 


004737 


054516 




9379 


045736 


012794 


002312 




9380 


045742 


005774 


000000 




9191 


045746 


100430 






9382 


045750 


062737 


000776 


001716 


9383 


045756 


005537 


001720 




9394 


045762 


013737 


001716 


001722 


9385 


045770 


013737 


001720 


001724 


9386 


045776 


013754 


001724 




9387 


046002 


013754 


001722 




9388 


046006 


012754 


170000 




9389 


046012 


004737 


054604 




9390 


046016 


104407 






9391 


046020 


012777 


064545 


134264 


9392 


046026 


000002 






9393 










9394 










9395 


a460}0 


0050)7 


001732 




9396 


0460)4 


162704 


000004 




9397 


046040 


017403 


000002 




9398 


046044 


042703 


000003 




9399 


046050 


022703 


000400 




9400 


046054 


001041 






9401 


046056 


017437 


000000 


001540 


9402 


046064 


0174)7 


000002 


001542 


9403 


046072 


042737 


177774 


001542 


9404 


046100 


162737 


000004 


001540 


9405 


046106 


005637 


001542 




9406 


046112 


023737 


001540 


001624 


9407 


046120 


001015 






9408 


046122 


B23737 


001542 


001622 


9409 


046130 


001011 






9410 


046132 


004737 


053646 




9411 


046136 


004737 


054694 




9412 


046142 


104407 






9413 


046144 


012777 


064545 


134140 


9414 


046152 


000002 






9415 











RNE 


RSLOOP 


BIT 


• R1TH,»RSDS 


BEO 


1$ 


TSTB 


tilRSTpy 


BFO 


KSERR 


DEC 


04PSFUN 


BIS 


»BIT5,0PSC52 


INCB 


OtRSTRY 


HOV 


9IPSW,-{SP) 


HOV 


<R54i,-(SP) 


RTI 




MOVB 


I200,>IRSHSTI 


RTI 





.RBTTL 



UNIBUS EXERCrsEB SERVICE ROUTINE 

SEf DOCUHENTATION FOR FUNCTIONAL DESCRIPTION OF ROUTINE 



SAVREG 

JSR 

MOV 

TST 

BMI 

ADD 

ADC 

MOV 

MOV 

MOV 

HOV 

HOV 

JSR 

PFSREC 

HOV 

BTI 



PC,»«LDKT 

■UBETBL«6,P4 

0(P4) 

UBE2 

I776,»»1IBESAV 

e»UBESAV+2 

»IUBE8*V,»#UBEADK 

fl»UBESAV«2,B«uaEAnBt2 

8tUBEADR42,a-(R4) 

8tUBEADR,a-(R4) 

•170009, 9-(R4J 

PC,?^RESKT 

•64545, "UBETBL»6 



(UBF ERROR-IS IT LAST MEMORY? 
UPE2, CLP 



SUB 

HOV 

BIC 

CMP 

BNE 

MOV 

MOV 

BIC 

SUB 

SBC 

CMP 

BNE 

C"P 

BNE 

JSR 

JSR 

RESREG 

MOV 

RTI 



04MEMFLG 
• 4,R4 
02(R4),R3 
«3,R3 

1400, R3 

UBEERR 

0(R4),0IPA1500 

»2(R4),"»PA1716 

•177774, B4PA1716 

•4,a4PA1500 

0VPA1716 

■ •PA15e0,l>tMXMMLO 

MHOLE 

••PA1716,«^HXHMHI 

MHOLE 

PCBtUBEIHIT 

PC,a^RESKT 

•64545, >UBETBLt6 



(GO TO LOW CORE 
(GET ADDRESS OF UBECRl 
(WAS THERE AN ERROR? 
(BRANCH IF YES 
(INCREMENT UBE BUS ADR 



(LOAD UBECR2 

[LOAD UBEBA 

(LOAD UBECC 

(GO BACK TO ORIGINAL CORE 



(RESTART UBE 
(RETURN 



(ADJUST B4 

(GET BECB2 

(GET RID OF ADDRESS BITS 

(WAS ERROR A TIMEOUT? 

(BRANCH IF NO 

[SAVE BUS ADR OF ERROR 



(ADJUST PHYSICAL ADR THAT FAILED 

(UBE STOPS AT ADRt4 

(AT MAXIMUM MEMORY LO? 

(BRANCH IF NO 

[AT MAX MEMORY HI? 

(BRANCH IF NO 



V1|& 'ia6154 (1U637 «>.n32 MHCLEI ^•0V SP.a.HEMFIC 

HIi rii ^iii 5i -- "^'^"^' S :«^^3;»:;-^^r--- -^/-- - 



y4 2^ Dibim Hrf57 37 H.fll7 32 jST 



y<2J .;')t2i)4 pai(»H2 
943? :)462V6 1*4207 



hNf. 1 s 

KRHOP 



felMKMFLG 



9923 'M*.2UJ (*rfrf437 H' IJHE3 

llll '^llill V^llll TM^': ""^l^'' ^^* ''"^ «<FA1SW«,9.SGDDAT 

^426 4h75^ VAJ.l '^*^ '^^'^^^ ^"' «*PA17l^,9.SBODAT 



yi27 



llll ,1^,^. .,,,, :Ht;ST»PT UHF IN SBMt Mt.MOM( 

'.n ,';::,'^L' t\i:il '"""' ""•"' "^"= ,-:" -"P'D.,..S.PK«p ,„,sT„K. KB«0P I,0.P ADK 

9., I .4..,,, .,j,„, ,.„„, ^^J ',''.;'rZ]y.< •■5?^.?* 



■)4J2 ,»M44 n,,73) ,l^i,li„ „ ; . 7^I,i"»;„,, =™^ ADOBtSS nf UBt 

::j: ^:"^^: ^i^]?: z:::^i ?-'-^'' 'i -- — 

nil -iit^ t\^^\ z\ii^ .... " -:--- ; r^^r^o^^??^ 



94j; ;'J^?74 ««47»7 MSi^^. "^'^ (SP) + ,P4 ;PF5T0hK k4 

•*ij-* v,1to?7J 0^4737 Ii54hvl4 jrj,, PC.ftiPtSKT 



wA.SS Mils TbSTFR SKRVICK I-niiTINt 

S,Ky- DncUMfNTATldN FOR KUhCllONAI, nFSCf-lPTlON OF pOUTXNE 



y 1 3 V '.* t fi ) Id ,1 1 -M fl ** 7 

■+44-1 ' 463H2 P-^tiy^Ji 
9141 

<< 14 i 

« MS 

■iJ4n •■.4t,iy)» I;M4B6 MhTSRV: SflVP^n' '" •••••« »»•»•»•••«««»*« 

9117 t-lhl^D '->^47J7 n5 4'5lb J";t< prc.ir.Kr ,-.* 

-..d :..6U2 ^...,7 ..,,l7l2 iC l,-„,l^,c^ "-" ™ "" ""'^^ 

')14<1 .110116 P127a4 H,)2)2? «,,,' ."KTTBI p» n... .„ 

:ii: :it]ii ::iiii ^'-- r; r"-»--- "- '-»-^ °^ "^""^^ "' "• ^" 

::?^ :;::^;: ';zii "'"-'' '== -L.r '•^'°'"^^" ;«r:s?K'^o*^^.,.A. cop. 

::55 ;;4':m: ::'::.' "'"'"^' •"^^° ™r' ■•'"•»""'^«' 

9456 .-46346 1;627,(4 f..mt.l„ ,5. ,ni' ,,» R4 ;r!t:sr»RT »B1 AhD ktTUPN 

9157 '16)52 1-32774 BtM.-HK HJia^i:n „IT .hlTll ar„.<i '.11!. f ^ /" 

:n: zit; r^in^ ..„.e ^ r r \z:^:'^v:i "^""" "^"- 

::- ^:::n :\i:^ --- S ^ -r--- -"""-^-" 

r,t\ ^ttti: :n;^^ :^-5: -? : ; , i^u^p^^^^us p,o„. 

9.64 .H64., ,,(,537 ,,.,542 ;;,n ;5'^IpI;7?, !CLK.P .,L BITS B„I » . , 

i:ti :;zi\t iiiiii :;:;??;; ^"'^'^ ^- j:^:;"?^^'' =»--t«.sa.. 

9:^9 :.;"" ;'l^?5 ""•"" "''"' :;:r TJi^r-'-"""''" :>._>r ,,s, .^..,., 



9469 (46432 153737 H.M542 Hi,1622 



;HRANCm 



947.. v,4M(" -^ie, ^ ».P«17,K,,,„XM„„, jCHKCI. KXT ADP BITS 

9471 H46442 (»a5724 to, id.,. , „ 

167 (P4)t :IhCHt:MRM R4 



r'incTp!,""''."':;^'',,'''"/""''^ "'' ""^"■^"'- ►■»,:»,, 27M..6, :,7-.tB.,7 ,.,.„ p*c. ,9, 

vur LA.Pll ^7.fER.7, ng.5fl bjss pn,^ Tl.STtK SKPVICE POUTINE 

9472 iJ,6144 1,52771 miifiy i!,,i,»B» HIS 147 arc,, ,-,i.„ ..... . 

9473 "46452 8,2734 WgMl "nv 7 »?P4 ! '^ t?S," "*""" 

9474 -46.56 0,5«J74 n77„6 a" Hi? PA ' fi f'" """ ' 

9475 i-.46462 K»i722 „L »M7(P4) ,C1,P.AB MHti COUNT 



2S ;C0NTI6U 



fiNt: 2s 

KF.KOK 7 



9476 

9477 r.l0464 !,,H637 (,.,732 MFfHOI.t I «flv SP. olMRUFlr, 

945^ t.465«4 0,271,3 0Ba02„ ,,"" li^'p; 'S""^ " '''"'^ ""' 

941,1 <.465U, ,,.5737 ..«1732 tst mmf«p, c ' " ""'" '" '" " 

9482 1,465)4 l"»,Hfl2 

91113 1146516 ,44.107 

94U4 l-1652i, f^mi 

94B5 .i46527 1,13737 (,.,1541» 0<.1226 2s: MOV ...-■„.,.,-. = ,,,.1... , 

94*87 r,!65^6 Mllfl """"^ '"''"°' "'"' «<PA1716,.|SBD.,AT 

9487 11.6536 1.,4«,i KVhOR ,3 

9 «3 Im"" '127^1 ,^;'233%' '"'"' "= "'• 8.KFP«t>",«.SLP..«R jRKSrORf LOOP ADP 

9491 .■•16554 IIISIHI „,! » p3 'p^ ' " "'' ""* ^"ENDf.O 

9492 -146556 1„54«2 ."■ ' '.^V.'ll !'■" ""S ADR 
9.9 3 1,46561, 1,06302 



IS 
l-*»PA15(,l,i,9|SGr,DAT 



«0V e-(l<4,,R2 ,r,tT -ORO COUNT 



9494 J46562 Vhli7i ^uk tl „, jAD.TUST WORD COUNT 

9495 1,46564 B056B,, jpc " •■'"" '*'''*" ""' "^ ^^^'S X>EK 

9496 C16566 D52774 Bv>B^47 t<«l«m l" i',,s ,.7 a,„,B4, ,.,,,„ ,.,1 „ 
94,7 ,-46574 1„2771 ™t,l,^7 ...n,. Jlnv iJJlM ' ! SELtrT MN , ! J' 

9498 1,46602 HH57J4 r^r JuIVl jSfcLtCT UNIT 7 

9499 ,466„4 0,,,U4 J.'^J i^I^A, ""''"" "' 

95«« »466«6 .18074 »mm^ Z^y l/AllV ,R«TORE BUS ADR 

95^5 ^:^::^ j.::^? '"^"" -?p,. '-^'—^ 7«o b.ck ro op.c;.*,, cop. 

95^: :lltlt mil] '""■'' """ ^j" ..61,.MBTTB.. ; .,T.Pr .BT AGA. N 



95135 

""' .SHTTI. LXHt CUOCK .5tRVICE ROUTINE " "" 

,,Bo '* THIS FOUTINE FIRST REMAPS PROGRAM EXECUTION TO LOK 

,,", •■• MEMORY. IT THEN INCPtMtNfS AND KhEps TRACK OK THt 

o^a '■' SECOND Also MINUTE COUNTS KEPT IN LOCATIONS "STICKS" 

^^j" !• AND "MTICkS" RESPECTIVELV, 

9512 l'4663l, l«44»fc LKSRV: "sA JrEG * * " 

95!,' ^^ rAlV, mill i-, -.;;-^' IScp'^Mr""^ 

^^1^ iitii^ i:iii^] ""^"^^ — r "-'"'-s ;;^r^^?s;„-;,""" 

iiii :::^i^ ;^i^j5 ^:;n! iiit bi^^r- =H""^" ^-°~" "-" 

^5;: it:^i i^m --- — F "•'•--=„ i^i^-Mi^^^r^E??-^ 

9521 .146672 ,«037 001645 CLRB J^LTICKSt, ''""'"" '" "° 

9522 046676 0.15237 (,01642 INC MMTICK? ,.,-■,. 

9523 »46702 004737 0546»4 Is- JSR P^ IipF5KT :INCPEHENT MINUTE COUNT 
9534 M6706 104407 ' tflpi^C ^'^•'"'•^■'" , RESTORE THE KT 

9525 046711, K12737 0001011 177546 MOV tBITfc UIIKC ,.,r.r .,, .. 

9526 046716 ?00«a2 2^, •BIT6,»»LKS jCI.EAR READK BIT IN CLOCK 
95J7 "TI [RETUPN 



MAINDEC-II-OQKOC-* POP 11/6X SERirS CPU EXERCISEP MUCYlt 37(l«e6) »7-rEB-77 10IB8 P»GE 208 
OOKOCH.PIl 07-FEB-77 t>9:58 SCOPE HAUDLER ROUTINE 



95JS 
95J9 
9530 
95 J 1 
953J 
9533 
9S34 
9535 
9536 
9537 
9538 
9539 
95*t* 
9541 
954J 
9543 
9544 
9545 
9546 
9547 
9519 
9549 
955K 
9551 
955J 
9553 
9554 
9555 
9556 
9557 
9558 
9559 
956a 
9561 
9562 
9563 
9564 
9565 
9566 
9567 
9568 
9569 
957* 

957 1 
9572 
9573 
9574 
9575 
9576 
9577 
9578 
9579 
958i* 
9581 
9582 

958 3 



.SBTTL SCOPE HANDLER ROUTINE 



B4672B 
B4672U 
P46726 



i'46732 
t>467 36 
1146744 
H4675^ 
('46754 
^46756 
'J4676I) 
U46764 
»46766 
K46766 
(•46772 
1146774 
tM70*)2 
n47«a4 
»47al2 
^47«I14 
C47<t22 
n47«24 
/14733S1 
C47>t34 
»47v*36 
»47«44 
t'47ll46 
(147^52 
1147054 
l"47>16i1 
M47H66 

e47a7o 

U47a76 
^471^4 
(;471fl4 
B471111 
^47114 
•'4712>' 
t»47126 
H47132 
I»471 34 
B47142 



B32777 
l)»l«77 



1*4673^ 003416 



(113740 
012737 

(112637 

ei»a453 

072626 
X12637 
D«0413 

K15767 
eJll421 
126767 

icim5 

(>32777 
l,itl4el 
016767 
»«il44I 
1H50&7 
((^5«67 
(l(«d41S 
B32777 
DKIKU 
(ia5767 
1"»14»6 
085267 
B26767 
Pf»2ffl7 
C12767 
016767 

01 1667 
01 1667 
P»5fl67 
1 12767 
1 JI5767 
8(11493 
116767 
("16777 



tiigeee I323i4 



000004 

046756 000004 

177060 

000004 



000004 

132212 
132217 

001000 

132172 

132154 
132270 

004000 

132126 

132126 
132340 

0J0001 

000054 

132100 
132076 
1322U6 
000001 
132052 



132202 
132230 
132166 



|«THIa ROUTINE CONTROLS THE LOOPING OF SUBTESTS, IT MILL INCREMENT 

|>tHD LOAD THE TEST NUHBEBI tlSTNH) INTO THE DISPLAS REC. (D1SPL»Y<7 I»>) 

J»THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE AREI 

J»SH14»1 LOOP ON TEST 

I»SW11«1 INHIBIT ITERATIONS 

;»SH09*1 LOOP ON ERROR 

!»CALL 

:• SCOPE IJSCOPE«IOT 



(SCOPE: 
IS! BIT 

BNE 
KlltlSTART 01 
fXTSTR: BR 

Hnv 

MOV 
TST 
MOV 
BR 
5S1 C^P 
MOV 
KB 

6S: j««*i»end 

2S: TSTB 
BEu 
CMPB 
BHl 
BIT 
bEO 

78! MOV 



13211B 
132220 



132044 132041 
132034 132074 



CLRB 

CLB 

BR 

BIT 

BNE 

TST 

DE:G 

INC 

CMP 
UGF 
MOV 
MOV 

MOV 

MOV 

CLK 

MOVB 

TSTB 

»EU 

MOVB 

MOV 



IBIT14,»S«B 
SOVEB 
CODE FOB THE XOR 
6S 

»«ERRVEC,-(SP) 
I5S.«IERRVEC 
IH177060 
<SP)*i»»ERRVEC 
SSVLAD 
(SP)»,(SPU 
(5P)t(0IERRVEC 
7S 
OF CODE FOR THE XOF 
8ERFLG 
3S 

SFRHAX.SERFLG 
38 

«BIT09,a6WP 
4S 

8LPERR,SLPADR 
SOVER 
SERFLG 
6TIMES 

u 

•BIT] 1 f aSMR 

IS 

SPAS5 

IS 

SICNT 

STI"ES,SICNT 

SOVEH 

»1, SICNT 

SMXCNT.STIMES 

ISPJtSLPAOR 

(SF),8LPtRR 

SESCAPfc 

)1,8ERMAX 

SEHFLG 

IS 

SEkFLG,STSTNM*l 

STSTNM,BDTSPLAy 



I JLOOP ON PR 
;iYES IF SHI 
TESTEPtiMI 
IlIF PUNNING 
ITHIS INSTR 
JSAVE THE 
jSET FOP Tl 
[TIME OUT 
IPESTOPE TH 
[GO 10 THE 
[CLEAR THE 
[RESTORE TH 
[LOOP ON IH 
TESTEB«»t»l 
[HAS AN ERR 
;BB IF NO 
[MAX, ERROR 
!hR IF 
[LOOP ON tP 
[bP IF NO 
[SET LOOP 



ESENT TEST? 
4«1 

ON THE "XOR" TESTER CHANGE 
UCIION TO A "NOP" (NOPI240) 
ONIENTS OF THE ERROR VECTOR 
MEOUT 

X0R7 

ERROR VECTOR 
NEXT TEST 
STACK AFTER A TIME OUT 

ERROR VECTOR 

PRESENT TEST 

OR OCCURRED? 

S FOR THIS TEST OCCURRED? 

ROB? 

00RES5 TO LAST SCOPE 



lEERO THE ERROR FLAG 

[CLEAR THE NUMBER OF ITERATIONS TO MAKE 

[ESCAPE TO THE NEXT TEST 

[INHIBIT ITERATIONS? 

[BR IF YES 

[IF URST PASS OF PROGRAM 

[ INHIBIT ITERATIONS 

[INCREMENT ITERATION COUNT 

[CHECK THE NUMBER OF ITERATIONS HADE 

[BP IF MOPE ITERATION REQUIRED 

(PEINITIALIZE THE ITERATION COUNTER 

[SET NUMBER OF. ITERATIONS TO DO 

[SAVE SCOPE LOOP ADDRESS 

[SAVE ERROR LOOP ADDRESS 

[CLEAR THE ESCAPE FROM ERROR ADDRESS 

[ONLY ALLOW ONE(l) ERROR ON NEXT TEST 

[ANY ERRORS? 

[BRANCH It NO 

[DISPLAY TEST NUMBER 



MAlNDEC-ll-OOHOC-A POP ll/bX SERIES CPU EXERCISER MACYll 77(1006) 07-FEB-77 10!«8 PAGE 201 
DQKDCA.PIl 07-FEB-7? »9!58 SCOPE HANDLER ROUTINE 



9584 
9585 
9586 
9587 
9588 
9589 
9590 
9591 
9592 
9593 
9594 
9595 
9596 
9597 
9598 
9599 
9600 
9601 
9602 
9603 
9604 
9605 
9606 
9607 
9608 
9609 
9610 
9611 
9612 
9613 
9614 
9615 
9616 
9617 
9618 
9619 
9620 
9621 
9622 
962 3 
9624 
96 J5 
9626 
9627 
9628 
9629 
9630 
9631 
9632 
9633 
9634 
9635 
9696 
9637 
9638 
9639 



047150 
047154 
047156 



U47160 
1)47160 
047166 
047172 
047174 
047202 
047210 
047212 
047216 
047222 
047226 
047234 
047242 
047250 
S47252 
i"47256 
047262 
047262 
047266 
047270 
047272 
047300 
047302 
047 306 
047312 
047314 
047320 
047320 
047326 
047330 
047332 
047332 



016716 

000002 

000010 



116737 
105267 
001775 
016777 
032777 
0«14»2 
104401 
005267 
0M667 
162767 
117767 
032777 
801004 
004767 
104401 

B05777 
100001 
000000 
032777 
001402 
016716 
e»S767 
001402 
016716 

022737 
001001 



132020 
132012 

132002 
002000 

001330 
131772 
131772 
000002 
131760 



000056 
B01335 



132006 
041230 



132042 
I 32032 



131764 
131754 
131772 



MOV $I.PADR,(SP] 

RTI 
SMXCNT: 1-* 
, SBTTL ERROR HANDLER ROUTINE 



[[FUDGE RETURN ADDRESS 

[[FIXES PS 

[[MAX. NUMBER OF ITERATIONS 



[;•••»••<••••••••••>••••••>•••••••••••••••••••••••••••••••••••••• 

[•THIS ROUTINE WILL INCREMENT THE ERROR FLAG ANU THE ERROR COUNT, 

[•SAVE THE ERPUP ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL 

[•AND GO TO SFBRTYP ON ERROR 

[•THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE APE: 

[•SW15I1 HALT ON ERROR 

•«SW13=1 INHIBIT ERROR TYPEOUTS 

[•SW1B»1 bH.L ON ERROR 

[«SW09>I LOOP ON ERROR 

[•CALL 

[• 1 PROP N [[ERROReEMT AND NsERROR ITEM NUMBER 



20(1 
28: 



001000 131742 3S: 



131704 
132014 



MOVB 

INCB 

BEU 

MOV 

BIT 

DEO 

TYPE 

INC 

MOV 

SUB 

MOVB 

BIT 

Br«E 

JSR 

TYPE 

TST 

BPL 

HALT 

BIT 

HEO 

HOV 

TST 

BEO 

NOV 

CMP 

BNE 
HALT 



6EBFLG,»«STSTNMH 

SFPFLG 

78 

8TSTNM,»UISPLAY 

IBIT10,>SUR 

18 

/SBELL 

6ERTTI. 

(SP),SERRPC 

•2#»ERRPC 

PSERRPCSITEMB 

IBITI3,»SWR 

20t 

PC,tERRTYP 

,SCRLF 

MSWR 
38 

«BIT09,»SWR 

48 

SLPERRfCSP) 

8ESCAPE 

58 

SESCAPE,(SP) 



[SET THE ERROR FLAG 

[DON'T LEI THE FLAG GO TO ZERO 

[DISPLAY TEST NUMBER AND ERROR FLAG 

[BELL ON ERROR? 

[NO . SKIP 

[RING BELL 

[COUNT THE NUMBER OF ERRORS 

[GET ADDRESS OF ERROR INSTRUCTION 

STRIP AND SAVE THE ERROR ITEM CODE 

SKIP TYPEOUT IF SET 

SKIP TKPEOUTS 

GO TO USER ERROR ROUTINE 



ISENDAD,8I42 



[HALT ON ERROR 

[SKIP IF CONTINUE 

[HALT ON ERROR! 

[LOOP ON ERROR SWITCH SET? 

[BR IF NO 

[FUDGE RETURN FOR LOOPING 

[CHECK FOR AN ESCAPE ADDRESS 

[BR IF NONE 

[FUDGE RETURN ADDRESS FOR ESCAPE 



[ACT-11 AUTO-ACCEPT? 

[BRANCH IF NO 

[»ES 



[RETURN 

[[»•••••••••••••••••••••••••»••«•••••••••»•••••»••••••••••••••#•• 

, SBTTL ERROR MESSAGE TYPEOUT ROUTINE 

[•THIS ROUTINE FIRST TYPES A STANDARD MESSAGE CONSISTING OF THE 

[•VIRTUAL PC, THF PHYSICAL PC, THE PSW AT THE TIME OF THE ERROR CALL, 

[•AND THE SUB-PASS COUNT. THE SUB-PASS COUNT CONSISTS OF THE SOB PASS COUNT IN THE 

[•HIGH BYTE AND THE PASS COUNT IN THE LOW BYTE. 



!• 

(•IT THEK USES THE "ITEM CONTPOL RYTE" (tITENB) TO DETERMINE KHICH 
, .ERROR IS TO BE REPORTED. It THEN OBTAINS, FROM THE -EBBOB T«BLt- 
i.THE EBPOB MESSAGE POINTEB AND TYPES THE ERROR MESSAGE. THE DATA 
I.HEADER POINTEP IS THEN OBTAINED AND A DATA HEADER IS TYPED 
!«THE DATA POINTER AND DATA FORMAT ABE THEN OBTAINED. THERE ARE 
!«FOUP TIPtS OF DATA FOBHAT, AS FOLLOWS: 
;# 

I' B TYPE THE CONTENTS OF THE DATA TABLE UORD IN 

»* 6 DIGTT OCTAL FORMAT 

'* ' CONVERT THE CONTFNTS OF THE DATA TABLE KOBD TO 

I* 18 BITS AND TJPE AN b DIGIT OCTAL NUMptR 

I' 2 TYPE THE CONTENTS OF THE DATA TABLE HOBO AND 

'• 'HE wOROtl IN b DIGIT OCTAL FORMAT 

'• 3 USE THE CONTENTS Of THE DATA TABLE UOBD AS A 

'* DEVICE ID AND TYPE THE DEVICES NA«E 

'* * CONVERT THE TUO WORDS POINTED TO BY THE DATA 

I" lABLE TO FLOATING POINT FORMAT AND TYPE. 

■■* 5 CONVERT THE FOUR yJOBOS POINTED TO BY THE DATA 

!* TABLE TO FLOATING DOUBLE FORMAT AND TYPE. 



9640 








9641 








9642 








9643 








9644 








9645 








9646 








9647 








9646 








9649 








965B 








9651 








965J 








9651 








965 1 








9655 








9656 








9657 








965S 








9659 








966-3 








9661 








9662 


l>47334 


1 044H6 




966 1 


f47336 


1^4481 


B31335 


9661 


i;47142 


H(I4737 


05191C1 


9665 


1)17346 


Ifl440l 


l«553U6 


9666 


il47352 


mtii 


901335 


9667 


147356 


B16746 


131636 


966& 








9669 


■•47362 


M4482 




967J 


4-17364 


1^4491 


H59556 


9671 


H737<) 


t!l 378a 


H«1536 


9672 


P47374 


»1 3737 


IW122H 0m536 


96 7 3 


-47402 


122737 


Ilhl9014 9ft|216 


9674 


l>4741i1 


^43403 




9675 


•117 412 


M5737 


^^1216 


9676 


T17416 


fi<)m05 




9677 


>1742(1 


(1»4717 


1153724 


9671) 


^47)24 


.:t9H37 


H.11536 


9679 


"•1743.1 


3^^4(«7 




968^ 


;'17432 


f 1 3 7 3 7 


IW1536 9111549 


9661 


..4744H 


tjv'5037 


(H)1542 


9582 


S47414 


UH1137 


urn 5 36 


969 1 


J4745U 


HI2746 


9H154» 


96fl4 


147454 


••»4737 


»152»6b 


9685 


•11746.) 


B62710 


»O0y95 


9686 


"47464 


012667 


901^1*02 


9687 


K47470 


1H4491 




96 8 8 


'<I47472 


B^iaflUR 




9689 


147474 


114401 


959556 


969^ 


J175k9vl 


»«16646 


99993*1 


9691 


■1475(»4 


1H4492 




9692 


«47Sl>6 


1^4491 


«5«>556 


9693 


rf47512 


1 16746 


111464 


9694 


B475I6 


t<l5«66 


999frl91 


9695 


i)47522 


1H4492 





SEPRTYPjSAVREG 
TYFE 
JSP 
TYPE 
TYPE 
MOV 

TYPOC 
TYPE 
MOV 
MOV 
CMPB 
BLE 
TSTB 
8«E 
51 S: JSH 
MOV 
BP 
42S! MOV 
CLP 
MOV 
4151 MOV 
JSR 
ADD 
HOV 
TYPE 
39S: .WORD 
TYPE 
MOV 
TYPOC 
TYPE 
MOVB 
CLFB 
TYPOC 



,SCRLF 

PC.aiTYPTIME 

,"SG3 

,SCRLF 

SFRRPC.-(Spl 



,8S 

d4VADR.P9 

»4SERRPC.B|VADP 

•t4,9t$ITFMh 

5U 

9«$ITEMB 

42S 

PCrSUCNVADR 

R9.a«VADR 

41S 

»IVADB,ia|PA1599 

?IPAni6 

H9,B»VADR 

•PA159tf.-(SP) 

PC,I1|ISDB20 

15, ISP) 

(SPU,39S 



3B(SP),-(SP1 



STSTNM, 
KSPI 



(("CARRIAGE HETUPN" 
(GO TYPE THE TIME 



"LINE FEED" 



((SAVE SEPBPC FOB TYPEOUT 

([TYPE THE VIRTUAL PC 

((GO TYPt--OCTAL AsCIKAUL DIGITS) 

(SAVE VADR 

(SAVE THE VIR PC FOR CONVERSION 



(EBBOB ZtPO? 
(BRANCH IF NO 
(CONVERT TO 18 BITS 



(PUT ADOHESS 0* PC ON STACK 
(CONVEBT TO ASCII 
(GET RID UF 5 MS DIGITS 
(SAVE POINTER TO ASCII 
(TYPE IT 



[GET PSW AT TIME OF ERROR 
(TYPE IT 



(TYPE THE TEST NUMBER 



.4AINDEC-11.DQK0C-A POP 1W6X SERIFS CPU tXERCISFB MACYl I 27(1996) 
DOKDCA.PU 97-FFB.77 99:58 ERROR MESSAGE TYPf.OUT ROUTINE 



97-FEB-77 



98 PACE 293 



9696 


947521 


194491 


950556 


9697 


947539 


913746 


091574 


9698 


047534 


162716 


990969 


9699 


947549 


194402 




9799 


947542 


194491 


950556 


9791 


147546 


916746 


131426 


9792 








9793 


947552 


194495 




9794 


047554 


194401 


991335 


9795 


947569 


095999 




9796 


047562 


153703 


091216 


97BT. 


947566 


901431 




9798 


947579 


922709 


990907 


9709 


947574 


091551 




9719 


947576 


095109 




9711 


047600 


096 199 




9712 


947602 


006399 




9713 


947694 


096309 




9714 


947606 


062709 


993126 


9715 


1147612 


912067 


000094 


9716 


047616 


001404 




9717 


1347620 


104401 




9718 


1'47622 


990999 




9719 


1'47624 


194401 


9»1335 


9729 


0476 39 


012967 


000004 


9721 


047634 


001404 




9722 


947636 


194491 




9723 


047648 


090000 




9724 


"■47642 


1><4401 


991335 


9725 


947646 


912001 




9726 


947650 


091904 




9727 


047652 


194407 




9728 


i>47654 


1114491 


001335 


9729 


(147669 


000207 




9739 


047662 


01 1002 




9731 


047664 


122712 


999001 


9732 


047679 


001424 




9733 


047672 


122712 


090002 


9734 


rl47676 


991441 




9735 


947799 


122712 


090003 


9736 


047794 


991445 




9737 


047706 


122712 


000004 


9738 


047712 


991456 




9739 


047714 


122712 


090005 


9740 


047729 


091465 




9741 








9742 








9743 


047722 


995202 




9744 


047724 


!:13t46 




9745 


047726 


1X4402 




9746 


047730 


005711 




9747 


.147732 


091747 




9748 


047734 


104401 


0505S6 


9749 


047749 


009751 




9759 








9751 









7SI 

I0S: 



TYPE 

HOV 

SUB 

TYPOC 

TYPE 

HOV 

TYPDS 

TYPE 

CLB 

BISB 

BEQ 

CMP 

HEg 

DEC 

ASL 

ASL 

ASL 

ADD 

MOV 

BEQ 

TYPF 

.WORD 

TYPE 

MOV 

BEO 

TYPE 

.WORD 

TYPE 

MOV 

BNE 

RE5REG 

TYPE 

PTS 

MOV 

CMPB 

BEU 

CMPB 

BEO 

CMPB 

BE& 

C"Pb 

BEQ 

CMPB 

BEO 



fllSUBPASS,*(SP> 
169, (SP) 

,8S 
5PASS,-rSP 



,SCBLF 

pa 

BISITEMB,Re 

6S 

I7,R9 

15S 

R9 



ISEPBTB,R0 
[R9)»,2S 

as 



,SCRLF 
(B9)t, 4 

5$ 



,8CRLF 

(P»)»,R1 

7S 

,«CRLr 

PC 

(B9),R2 

II, (R2) 

9S 

•2,(R2) 

118 

»3,(B2) 

248 

•4,(B2) 

498 

•5,(B2) 

698 



((SAVE SPASS FUB TYPEOUT 

((TYPE THE PASS COUNT 

[[GO TYPE — DECIMAL ASCII WITH SIGN 



(PICK UP THE INDEX 

[EXIT IF ZERO 
[IS THIS EBBOR 77 
(BRANCH IF YES 

[[ADJUST THE INDEX SO THAT IT WILL 
(( WORK FOR THE ERROR TABLE 



[[FORM TABLE POINTER 

[(PICKUP "EBROB MESSAGE" POINTER 

[(SKIP TYPEOUT IF NO POINTER 

((TYPE THE "ERBOR MESSAGE" 

(("ERROR MESSAGE" POINTER GOES HERE 

(["CARRIAGE HET1IRN* 4 "LINE FEED" 

([PICKUP "DATA HEADER" POINTER 

([SKIP TYPEOUT IF 9 

[(TYPE THE "DATA HEADER" 

(["DATA HEADER" POINTER GOES HERE 

(("CARRIAGE RETURN" t "LINE FEED" 

[[PICKUP "DATA TABLE" POINTER 
((GO TYPE THE DATA 

(["CARRIAGE RETURN" k "LINE FEED" 

[ [RETURN 

[GET "DATA FORMAT" POINTER 

(DATA FORMAT 12 

(PBANCH IF YES 

(DATA FORMAT 2? 

(BRANCH IF YES 

[DATA FORMAT 17 

(BRANCH IF YES 

[DATA FORMAT 4? 

[BRANCH IF YES 

(DATA FORMAT 57 

(BRANCH IF YES 



[DATA FOBMAT 9 
INC 
MOV 
TYPOC 

1381 TST 
BEO 
TYPE 
BP 



#(B))«,-(SP) 



108 



(INCREMENT FOBMAT POINTER 
[PUSH DATA TO BE TYPED 

(ANY MORE DATA? 
[BRANCH IF NO 
[TYPE TWO SPACES 



[DATA FORMAT 1 



ss;^?J!;i:-'S5:;.^°;,'i^tJ/"'^'' "" iiiivr.i... r^^v^iiT' -™-" ■-- "- "* 



9752 


B47742 


»a52e2 




9753 


847744 


Bi>4737 


053724 


9754 


B47750 


t>l2746 


001540 


9755 


1)47754 


e»4737 


052060 


9756 


04776B 


e63716 


000005 


9757 


«147764 


KI3667 


000002 


9758 


e4777ei 


184481 




9759 


B47772 


0^*000*) 




976a 


1147774 


B627al 


000002 


9761 


!'5at»i(»u 


ei'a75 3 




9762 








976J 








9764 


«5k)b^^2 


(505202 




9765 


t'>5«(104 


01 1100 




9766 


i»5rf006 


IM2B37 


tKU54M 


9767 


IiSit<1|2 


01 1037 


001542 


9760 


l'5.)»16 


P00754 




9769 








977» 








9771 


P5n^2^ 


005202 




9772 


.i5Hil22 


013167 


000016 


977J 


:15**026 


B62767 


055236 000010 


9774 


fI5t»*»34 


017767 


000004 000002 


9775 


i■)^i3^^7 


t>*4401 




9776 


'*50«44 


000000 




9777 


^15UU16 


01*07 30 




977S 








9779 








97erl 


l'5«05il 


f«52a2 




97H1 


t'50^52 


112167 


01.'0002 


97B2 


l'5rt»56 


104*10 




97113 


'15H06H 


fc:00000 




9784 


(^5tlbl62 


1-12667 


IH10P02 


9785 


1*50^66 


1-14401 




9786 


h5*1P7t! 


P00000 




9797 


U5«K72 


100716 




979'* 








9789 








979^ 


150^74 


f!n5202 




9791 


K5H076 


l"12167 


000002 


9792 


:V5nm2 


10441 1 




9793 


:»5t?104 


000000 




9794 


.:5W1.*6 


tl2667 


0HM002 


9795 


ii>5B112 


1 <«4401 




9796 


1'5B114 


('10000 




9797 


1 5Hllt> 


000704 




9798 








9799 








9R»^ 


l»5i4l2H 


010300 




9801 


55^122 


C627d0 


055236 


98H2 


^•511126 


31 1067 


000002 


98H) 


»5m32 


1 04401 




9fikJ1 


B5»n4 


000000 




9BB5 


k'5U136 


104401 


050144 


9806 


D5-1142 


000404 




9PW7 









INC 

JSB 

MOV 

JSR 

ADD 

HOV 

TYPE 

.WORD 

HDD 

BR 



H2 

['C,»ICNVJDR 

•P»1500,-(SP) 

PC»0»$DB2O 

>5,(SP> 

CSP)«,12t 



• 2.)il 
13S 



SINCRFMENT FORMAT POINTER 
;GE.T 18 BIT ADR 
;PU5H ADR OF IB BIT ADR 
(CONVERT TO ASCII 
JHELETE LEADING ZEROS 
:C:ET ADR OF ASCII STRING 



(INCREMENT Rl 



;DATA FORMAT 2 

lltl INC 

MOV 

MOV 

MOV 



R2 

(R1),R0 

(R0)«,»IPA1500 

(R0),a(PA17l6 

14< 



(INCREMENT FORMAT POINTER 



(DATA FORMAT 3 
24S( INC 
MOV 
ADD 
MOV 
TYPE 
25S: .WORD 
BR 



R2 (IHCREMENT FORMAT POINTER 

»(Rl)t,25S (GET DEVICE ID 

»MSGINX,25S (FORM ADR OF ASCIZ ADR 

^25$f25S (GET ADR OF ASCIZ 



(DATA FORMAT 4 

40S: INC 
MOV 
Ft, 20 

445; .MORD 
MOV 
TYPF 

45S: .WORD 
BR 



B2 
(Rll«f44$ 



(GET ADDRESS OF DATA 
(CONVERT TO FLOATING FORMAT 



(GET ADDRESS OF ASCIZ STRING 
(TYPE THE DATA 



(DATA FORMAT 5 
60$ ; 



• 61S 



61$: 



INC r2 

MOV IRl)t 

FI.D20 
.WORD 
MOV (SP)+,62S 

TYIE 
62SI .WORD 

BR 1 3S 



(INCREMENT FORMAT POINTER 
(GET ADDRESS OF DATA 
(CONVERT TO FLOATING ASCII 

(GET ADDRESS OF ASCII STRING 
(TYPE THE DATA 



(ERROR 7 ntCDDE 
15S: MOV 

ADD 

MOV 

TYPE 
16S: .WORD 

TYPF 

BR 



R3#R0 

•MSGINX,R0 

(R0).16S 



>65S 
64$ 



((658: .ASCI?. /F»ILEn/<CRLF> 



(SAVE R3 

(GEN ADR5 OF ASCIZ 



((lYPE ASCIZ STRING 
((GET OVER THE ASCIZ 
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9808 


050154 






9809 


050154 


010300 




9813 


050156 


072700 


000010 


9811 


059162 


003403 




9812 


050164 


104401 


055533 


9813 


P50170 


000411 




9814 








9815 








9816 


050172 


072703 


000020 


9817 


K50176 


001426 




9818 


050200 


002435 




9819 


050202 


104401 


05*5646 


9820 


050206 


022700 


000012 


9821 


050212 


l<01131 




9822 








9823 








9824 


050214 


062703 


055212 


9825 


050220 


01 1000 




9826 


050222 


022703 


000002 


9827 


.150226 


001404 




9828 


050230 


100406 




9829 


050232 


012704 


000007 


9830 


050216 


000423 




9831 


050240 


el2704 


000006 


9832 


050244 


000420 




9833 


P50246 


012704 


000011 


9834 


050252 


000415 




9835 


050254 


104401 


056035 


9836 


050260 


012704 


000011 


98 3 7 


15026 4 


062700 


055212 


9838 


050270 


011000 




9839 


050272 


000405 




9840 


050274 


104401 


056144 


98 41 


050300 


012704 


000004 


9842 


H5B304 


000767 




9843 


l>50306 


013046 




9844 


050310 


104402 




9845 


05031J 


104401 


050556 


9846 


050316 


077405 




9847 








9848 








9849 


0S0320 


022703 


000022 


9850 


050321 


001452 




9851 


050326 


022703 


000002 


9852 


059332 


002443 




9853 


050334 


001005 




9854 


1150336 


104401 


056340 


9855 


050342 


012700 


002202 


9856 


050346 


000404 




9857 


0503S0 


012700 


002160 


9858 


050354 


104401 


0S63S0 


9859 


050360 


013001 




9860 


050362 


085720 




9861 


050 364 


013037 


001540 


9862 


050370 


072127 


177774 


9863 


050374 


B427B1 


177774 



MOV 

CMP 

BLt 

TYPE 

BR 



R3,R0 
110, R0 
17S 

,»SG12 
18$ 



(SAVE DEVICE ID 
[MASS BUS DEVICE? 
(BRANCH IF YES 



(MASS 

17$: 



US ERR 
CMP 
BEO 
BIT 
TYPE 
CMP 
BNE 
(;»«»««<•«««««« 
(UNIBUS ERROR 
18$: ADD 
MOV 
CMP 
BECJ 
BMI 
MOV 



120, R3 

26S 

278 

,MsGn 

I12.R0 
29S 



(MBT ERROR? 

(BRANCH IF MBT ERROR 

(BRANCH IF UBE ERROR 

(WAS IT RS? 
(BRANCH IF NO 



22S! 



HOV 

HR 

MOV 

BR 

TYPE 

MOV 

ADD 

MOV 

BR 

TYPE 

MOV 

BR 

HOV 

TYPOC 

TYPE 

SOB 



OP RS04 ERROR 
IREGINX,R0 
(R0),R0 
12, R3 
20$ 
21$ 
17, R4 
22$ 
16,84 
22S 

•11, P4 
22$ 

,>'SG16 
■11, R4 
•REGINX,R0 
(R0),R0 
22$ 

,MSG17 
li4,R4 
28$ 
»(R0)t,-(SP) 

,8$ 
P4,22« 



(FORM ADR OF REG TABLE 
[GET ADR OF REG TABLE 
[RP3 OR RK? 
(BRANCH IF HK 
(BRANCH IF NOT RP03 
(SET PP03 508 COUNT 

(SET RK05 SOB COUNT 

(SET PS04 SOB COUNT 

(SET MBT SOB COUNT 

[GET AOR OF MBT TABLE 
(GO TYPE REGISTERS 

(SET UBE SOB COUNT 

[GO TYPE UBE REGISTERS 

(GFT DATA IN REG 

(TYPE IT 

(TYPE TWO SPACES 

(CONTINUE 



(THIS CODE TYP 
CMP 
BEQ 
CMP 
BLT 
BNC 
TYPE 
MOV 
BR 
MOV 
TYPE 
MOV 
TSI 
MOV 
ASH 
BIC 



70$: 
71$l 



ES A PHYSICAL BUS 
122, R3 
73S 
■ 2,R3 
32$ 
70« 

,MSG22 
•RKCS,R0 
71$ 

*RP3CS,R0 
,Msa23 
»(R0)»,R1 
(R0)« 

8[R0)+,a«PA1500 
•-4,B1 
1177774, Rl 



ADDRESS IF THE ERROR WAS AN RP03 OR RK05 

(UBE ERROR? 

(BRANCH IF YES 

(RK057 

[BRANCH IF NOT RK OR RP03 

[BRANCH IF PP03 

(GET ADR OF ADR OF RKCS BEG 

(GET AOR OF ADR OF HP3CS REG 

(GET BUS AOR EXTENDED BITS 
(ADJUST P0 

(GET BUS ADRESS THAT FAILED 
(GET BITS 415 INTO BITS 011 
(GET RIO OF UNUSED BITS 
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IRftt 

9R65 

ySbb 

9B<.7 

9R6S 

9B69 

9fl7^ 

9fl71 

9R72 

9P7J 

9R74 

9«75 

9B76 

9fl77 

9fl7fl 

9«79 

9«(lrf 

9Rfll 

9R87 

9BeJ 

9flm 

9flHS 

9«ilb 

9RS ; 

9Rht) 

9«f39 

9B9^ 

9Pyl 

9802 

9093 

9R9 1 

9P9S 

9^9-7 

9B97 

9P9R 

9P 99 

99tiv* 

991)1 

99t)2 

JOH) 

9«n4 

99^S 

99L^f> 

9 9W7 

99^H 

99H9 

9910 

99 1 1 

9912 

991 3 

991 \ 

9915 

9910 

9917 

991H 

99 I 9 



»5d40() 
55i^4j»4 

"Sail 2 

'!5»416 
459422 

«5tl426 
u5a4J2 
1504 36 
<'5a44» 
>5,»(42 
.15H446 
^5k)452 
i'50456 
:15(<462 
^50466 
^5i)474 



eim 37 

lb2737 
fc-i»5637 
H127 46 
KS4737 
f)627lb 
412(>67 
1044al 

t*400nt3 

1^14401 

flMrflo? 
t»127i3-» 
tM3t^37 
HI 3037 
!>12737 
l^.»a743 



"H1542 
008002 
001542 
001540 
053060 
000003 
000002 



001335 

177200 
002306 
001540 
001542 

177774 



»al540 74»l 



73tl 
33«l 



HOV 

SUB 

SBC 

NOV 

JSR 

AOD 

HOV 

TYPE 

,HORD 

TYPE 

JMP 

MOV 

MOV 

MOV 

eic 

BP 



R1,««PA1716 

l2(l>tPA1500 

^•PA1T16 

>PAI500>-(SPI 

PCi»IIDB20 

IJ,(SP) 

(SP)»,72S 



.SCRLF 

bS 

IUBETBL<2,RU 

SCR0)*,»»PA1500 

RrR0)«,aiPAi7i6 

»177774."»PAt716 
74» 



;SAVE EXTENDED BITS 
;DECREMENT BUS ADR 



.•CONVERT TO ASCIZ STRING 
;GET RID OF LEADING ZEROS 



;EXII 

;GtT ADR OF UBE TABLE tj 

;GET PUS ADR THAT FAILED 

;GET BAE BITS 

JMASK OFF ADR BITS 









(RPB4 


ERROR 


>•«*»«»»»< 




*******»**K«l,*«««»»»»»**««««»ft*»**« 


'^50176 


06 2 73,1 


055212 


29t: 


ADD 


IREGINX, 


,R0 




t"5(*502 


01 1000 






MOV 


(R0).R0 




JFOPM ADR OF RP04 TABLE 


r'5d504 


U12704 


000011 




MOV 


•11, R4 




;SET SOB COUNT 


,'5051tl 


01 3046 




31(1 


MOV 


»(R0)»,- 


■(SP) 


iGET DATA TO BE TYPED 


*50512 


1 .14402 






TJPOC 






STYPE DATA 


■5,>514 


1044J1 


050556 




TYPE 


.8$ 






,505211 


077405 






SOB 


R4,)l$ 




fCONTIlUt 


'5,1522 


1 «4401 


001335 




lYPF 


,SCBLF 






"5J526 


1 ■>4401 


001335 




TYPE 


.SCRLF 






■50532 


1»1 2704 


000004 




MOV 


14, R4 




:SET SOB COUNT 


i5i'i5 36 


11*4401 


1>55756 




TYPE 


,MSG14 






5»-S42 


rl 30 46 




50$l 


MOV 


B(R0)«,-CSP) 


;GET DTA TO BE TYPED 


:5l»544 


1 tl4402 






TYPOC 






JTYPE IT 


>5.i5«o 


104401 


050556 




TYPE 


,PS 






5.)552 


077405 






SOB 


R4,50! 




;CONriNUfc, 


.5,1551 


I!'>0732 






BR 


32S 






'50556 


020040 
050562 


000 


BS: 


.ASCIZ 
.EVEN 


/ / 




;;TH0(2) SPACES 








.SBTTL 


TYPE POUTlNt 


*tt**««i 





(•ROUTINE TO TYPE ASCTZ MESSAGE. MESSAGE MUST TERMINATE HTH A e BJTt. 
[•THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED, 
I«N0IF1! SNIILL CONTAINS THE CHARACTER rO BE USED AS THE FILLER CHARACTER 

[•N0Tt2: SULL5 CONTAINS THf NUMBER OF FILLER CHARACTERS REQUIRED. 

(•N0TE3: JFILLC CONTAINS THE CHARACTER TO FILL AFTER. 



.'50562 W5767 
150566 1 ^0002 
■50570 ;»000P0 



;*CALL: 

Ml) USING A 

!• TYPE 

[•OR 

:• TYPE 



TSTB 

hPL 

HALT 



TRAP INSTRUCTION 
.MtSAOB 



STPFLG 
IS 



;;MFSADR IS FIRST ADDplsS OF AN ASCIZ STRING 



;!IS THFRE A TERMINAL? 

::bR IF YES 

[jHALT HERE IF NO TERMINAL 
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9920 

9921 

0922 

9923 

9924 

9925 

9926 

9927 

992f) 

9929 

9930 

9931 

99)2 

993) 

99)1 

9935 

9936 

9937 

993B 

9939 

9940 

9941 

9942 

9943 

9944 

9945 

994b 

9947 

9949 

9949 

9950 

9951 

9952 

995 3 

9954 

9955 

9956 

9057 

995 ■! 
9959 
9960 
9961 
9962 
996) 

996 4 
9965 
9966 
9967 
9969 
9969 
9070 
9971 
9972 
997J 
9974 
9075 



.150572 
050574 
i:50576 
050602 
'150604 
^■50606 
'506 10 
■/50612 
,5 06 16 
.150620 
1.50624 
150626 
0506)2 
'506)4 
'.■50b36 
,:50640 
050642 
050646 
1t5»6S0 
050654 
(150660 
050662 

050666 
050672 
850674 

J507011 
J50704 



.150706 
■450712 
Z50716 
050724 
•50726 
0507)0 
M507)2 
050736 
f50740 
1)507 4 4 
050746 
050754 
050762 
150764 
050770 
050772 
051000 
651082 
051004 
1.51006 



0.10407 
01 00 46 
01 7600 
112046 
t.01005 
1)05726 
017600 
U627I6 

;f00002 

122716 

001 130 
122716 
001006 
005726 
101401 
«»1 335 
135067 
.100755 
004767 
126726 
001)50 
016746 

105)66 
092770 
004767 
105367 

000770 



112716 
B04767 
132767 
001)72 
005726 
000721 
005737 
10042) 
105777 
100372 
116677 
122766 
001003 
105067 
000406 
172766 
(101402 
105227 
D00B03 
000207 



000002 
000011 
()0820« 



000056 
1304B0 



130170 
000001 



000032 

000100 



0(31530 
n0306 



0U00>2 130380 
000015 808002 



000014 

000012 000002 



is: 


HOV 


RU,-(SP) 




MOV 


il2(SP),R« 


2SI 


MOVB 


(PB)«,-(5P) 




BNE 


4S 




TST 


(SP)» 


608: 


MOV 


(SP).,RB 


3tl 


ADD 
RTI 


12, (SP) 


4»: 


CMPB 


fHT, (SP) 




UF(J 


6$ 




CMPP 


ICRI.F,(SP) 




BNE 


5S 




TST 


(SP)« 




TYPE 






SCRLF 






CLRB 


SCHARCNT 




BR 


2S 


5(1 


JSR 


PC.SIYPEC 


6S1 


CMPB 


SFILLC,(SP)t 




b«t 


2S 




MOV 


SNU1.L,-(SP) 


7S: 


DFCB 


l(SP) 




BLT 


6S 




JSP 


PCSTYPEC 




DFCB 


SCHARCNT 




HP 


7S 



!H0RI70NTAL TAB PROCESSOR 



008048 
008814 

888087 888060 



BSl 
9(1 



MOVB 

JSR 

BITB 

BflE 

TST 

BR 

(lYPEC! TST 
BMI 
TSTB 
RPL 
MOVB 
CMPB 
BNE 
CLRB 
l)K 

is: CMPB 
BE(rf 
INCB 

tCHARCNT:.t>ORD 

(TYPEX: RTS 



4' ,(SP) 
PC.STYPEC 

I7,(CHARCNT 

9( 

(SP)» 

2S 

•INOTYPE 

STYPEX 

0STPS 

(TYPEC 

2(SP),»(TPB 

ICR,2(SP) 

IS 

(CHARCNT 

(TYPEX 

tLF,2(SP) 

STYPEX 

(PC)» 

8 

PC 



; ! LEAVE 

;;SAVE R0 

;:GET ADDRESS OF ASCIZ STRING 

;:PU5H CHARACTER TO BE TYPED ONTO STACK 

::bH IF IT ISN'T THE TERMINATOR 

;;1F TERMINATOR POP IT OFF THE STACK 

;;PESTORE R0 

;;AOJUST RETURN PC 

; [RErilHN 

::BRANCH IF <Hr> 

;;BRANCH IF NOT <CRLF> 

;;POP <CP><LF> EUUIV 
;!IYPE A CR AND LF 

;!CLEAR CHARACTER COUNT 

; r(,FT NEXT CHARACTER 

JJGO TYPE THIS CHARACTER 

;tlS IT TIME FOR FILLER CHARS. 7 

;:IF NO GO GET NEXT CHAR. 

;;GET » OF FILLER CHARS. NEEDED 

;:AND THE NULL CHAR, 

;iDOES A NULL NEED TO BE TYPED? 

;JBR IF N0--GO POP THF NULL OFF OF STACK 

! IGO TYPE A NULL 

;:D0 NOT COUNT AS A COUNT 

;:LO0P 



:;REPLACE TAB WITH SPACE 

;;TYPE A SPACE 

[IBPANCH IF NOT AT 

!ITAB STOP 

tiPOP SPACE OFF SIACK 

SiGET NEXT CHARACTER 

; (INHIBIT TYPING? 

; [BRANCH IF YlliS 

[[WAIT UNTIL PRINTER IS READY 

[[LOAD CHAR TO BE TYPED INTO DATA PEG. 

[lis CHARACTER A CARRIAGE RETURN? 

[[BRANCH IF NO 

[[YES — CLEAR CHARACTER COUNT 

[[EXIT 

[[IS CHARACTER A LINE FEED? 

[[BRANCH IF YES 

[[COUNT THE CHARACTER 

[[CHARACTER COUNT STORAGE 



II" 



.SBTTL ROUTINE TO TYPE THE ELAPSED RUN TIME OF THE PROGRAM 

!• THIS ROUTINE CONVERTS THE CONTENTS OF LOCATIONS "LTICKS" 

)• AMD "MTICKS" TO SECONDS AND MINUTES/HOURS RESPECTIVELY 



KHlNOEC-1 1-DOK 
D0KDC4.P1 1 
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9976 
9977 
997S 
9979 
9990 
9981 
9982 
9983 
9984 
9985 
9986 
9987 
9988 
9989 
9990 
9991 
9992 
9993 
9994 
9995 
9996 
9997 
9998 
9999 
1 MPu^l 
1 0001 
100ki2 

1000 3 
10001 
10005 
1000b 
10007 
10008 
1 0009 
10010 
10011 
10012 

1001 3 
1001 4 
100IS 
10016 
1001 7 
10018 
10019 
10020 
10021 
100J2 
10023 
10024 
10025 
10026 
10027 
10028 
10029 
10030 
10031 



051010 
051012 
051016 
051022 
051024 
051030 
051034 
a5l040 
051042 
r51044 
051050 
051054 
051060 
051064 
»51066 
:'5107 2 
•51076 
.'.51 102 
')51104 
051106 
«51112 
S51116 
051122 
051124 
15 1126 
'151 13.1 
1151132 
(-51136 
"51142 
051146 
051150 
1'51152 
851154 
051156 
t'51162 
f'51I66 
051172 
151174 
r51176 
.-51200 
;'51202 
051286 
1>5 1 2 1 2 
051216 
051223 
'■51226 
051232 
051234 
.*51236 
051241 
051244 
<!51247 



104406 
094737 
113701 
005000 
071027 
062701 
110137 
010001 

005000 

071027 
062701 
119137 
013701 
005040 
071027 
062701 
110167 
410001 
£105000 
071027 
062791 
1 10167 
005700 
001434 

010001 

005000 
H71027 
062701 
110167 
005700 
£01422 
010001 
005000 
071027 
062701 
110167 
^05700 
001410 
r:l0001 
0050*30 
071027 
062701 
110167 
104401 
1 04401 
004737 
104407 
009307 
001 
072 
072 
000 



054516 
001645 

000012 
000060 
051246 



000006 
000060 
051245 
001642 

000012 
000060 
000141 



000006 
000060 
000120 



0000 1 2 
000060 
O'*0072 



000010 
000060 
000045 



000012 
000060 
000020 
051236 
001335 
054604 



; !• 



«PEs THEM I» THE FOLLOWING FORMAT: 
HHHtMMlsS 



001 
091 
060 



001 
001 
060 



TYPTIMElSAVREG 
JSR 
MOVB 
CLR 

OIV 

ADD 

MOVB 

MOV 

CLR 

DIV 

ADD 

MOVB 

MOV 

CLR 

DIV 

AOD 

MOVB 

MOV 

CLR 

DIV 

ADD 

MOVB 

TST 

HEO 

MOV 

CLR 

DIV 

AOD 

MOVB 

TST 

URQ 

MOV 

CLR 

DIV 

ADD 

MUVB 

TSI 

UEC 

HOV 

CLR 

DIV 

AOD 

MOVB 

TYPE 

TYPE 

JSR 

RESREG 

PTS 
TIHEBIIF :,BYTE 



2S! 



POILOKT 
••LTICKSfl.Bl 

R0 

•10. .R0 

1160, Rl 

R1,«IT1MESUF«10 

R0.R1 

R0 

<6,R9 

460, Rl 

Rl,»ITIMEBur»7 

BIMTICKS.R] 

R0 

II0,,R0 

•60. Rl 

Rl,II"EBUr»5 

I<0,R1 

K0 

•6.,R0 

•60, Rl 

Rl,TI»EBUF»4 

P0 

2S 

R0.R1 

R0 

• 1 . , R0 

•60, Rl 

PI ,TIMEBUE+2 

P0 

2S 

P0,P1 

R0 

•10, R0 

•60, Rl 

R1,TIMEBUF*1 

R0 

2S 

R0,R1 

k0 

•10.,R0 

•60, Rl 

P1,T1MEBUF 

.TIHEBUF 

.SCRLF 

PC,»»PESKT 



iGO BACK TO LOW CORE 
;GET SECOND COUNT 



;GET MINUTE COUNT 

jGET HOURS AND MINUTES 
;MAKE REMAINDER ASCII 
;PUT IN BUFFER 



;G0 BACK TO ORIGINAL MEMORY 



1,73,1,1,72,60.60,0 



nnJ^r^'^;!!''""""^"^ ''"^ '""*"'" t^"^ ^"^"C'SFl. MACYU 27(1006) 07-FEB-77 10.08 PACE 
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10932 








10033 








10034 








10035 








19036 








10037 








19038 








10039 


051250 


104491 


057740 


10940 


"■5125 4 


194491 


056491 


10041 


051260 


013746 


001532 


10042 


05126 4 


104403 




10043 


051266 


104491 


001335 


10044 


051272 


104491 


055366 


10045 


351276 


012700 


009010 


10046 


9S1302 


005001 




10047 


351304 


105761 


001646 


10048 


951310 


001094 




10049 


051312 


062701 


000002 


19050 


051316 


077096 




10051 


051320 


000207 




19052 


051322 


910102 




1005 3 


051324 


062792 


055236 


10054 


051330 


011267 


099902 


10955 


051334 


104491 




10956 


051336 


009999 




10057 


051340 


112767 


900060 099034 


10058 


051346 


116103 


901646 


10059 


B51352 


013793 


099010 


19960 


051356 


906002 




10061 


051369 


103093 




10062 


051362 


104491 


051402 


1906 3 


051366 


905267 


909919 


1096 4 


051372 


077 397 




10065 


051374 


104401 


901335 


10066 


051499 


909744 




19067 


051402 


900 


054 040 


10068 


051495 


999 




19969 








10070 








19071 








19972 








1007 3 








19974 








10975 








10076 








19977 








19978 








10079 








10080 








10081 








10982 








19983 








1008 4 








19085 








19986 








19087 









ROUTINE TO TYPE THE AVAILABLE DEVICES AND UNIT NUMBERS 
THIS ROUIINE SEARCHES THE SYSTEM SIZE TABLE FOR NON. 
ZERO EN1PIES.WHEN IT FINDS ONE, IT TYPES THE NAME OF THE 
DEVICF AND THE UNIT NUMBERS THAT WERE FOUNU TO BE 
AVAILABLE FOR THAT DEVICE. 



: TYPE 

TYPE 

MOV 

TYPOC 

TYPE 

TYPE 

MOV 

CLR 

TSTB 

BNE 

ADD 

SOB 

RTS 

MOV 

ADD 
MOV 
TYPE 

.WORD 

MOVB 

MOVB 

HOV 

RDR 

BCC 

TYPE 

IMC 

SOB 

TYPE 

BR 

.BYTE 



.SWITCH 

,MSG25 

B«OPT.CP,-(SP) 

, SCRLF 

,M5G4 

110, R0 

Rl 

SYSSIZEfRI) 

2S 

• 3,R1 

R0,1S 

PC 

R1,R2 

•MSCINX,R3 

(R21,3S 



•60, 4> 

SYSSIZE(R1J,R2 

110, R3 

R2 

58 

,48 

4< 

K3,6S 

,$CRLF 

7« 



fPUT CONTENTS OF OPT.CP ON STACK 
;TYPE OPT.CP 



;SFT SOB COUNT 



iDEVICE AVAILABLE? 

[BRANCH IF YES 

JINCREMENT INDEX 

[CONTINUE 

[RETURN 

;GET INDEX 

J GET ADR OF MESSAGE ADR 

;CET ADDRESS OF MESSAGE 



;INIT UNIT NO. BUFFER (ASCII) 

.•GET WORD WITH AVAILABLE UNITS 

;SET SOB COUNT 

;CET UNITS 

[BRANCH IF NOT A UNIT 



0,54,40 



[NUMBER, COMMA, SPACE. TERMINATOR 



.SBTTL BINARY TO OCTAL (ASCII) AND TYPE 



[.THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
(•OCTAL (ASCII) NUMBER AND TYPE IT. «" » » I'J'.Il 

[•$TYPOS— ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

'* "OV NUH,-(SP) [[NUMBER TO BE TYPED 

[• TYPOS [ICALL FOR TYPEOUT 

;* •llll N ;[N.l TO 6 FOR NUMBER OF DIGITS TO TYPE 

;» .BYTE H [[MKl OR 

>• 

!• 

>• 



[[I«IYPE LEADING ZEROS 
:|9>SUPPRESS LEADING ZEROS 



iUjJYPOs'oR'mpSc""'' " "" "^ """ ""■ """" ""»"""= " THE LAST 



[•CALL: 

[• MOV 

[• TYPON 



YPOC 

NUM,-(SP) 



[[NUMBER TO BE TYPED 
[[CALL FOR TYPEOUT 



OoroCB.PII rf7.rtl>.77 09158 BINARY TO OCTAL C»5CII) AND TYPE- 



JjNUMBEB TO BE TYPED 
JlCAi.1. FOR TYPEOUT 

JjPICKUP THE MODE 
SiLOAO ZERO ULL SkITCH 
MNUMBER of DIGITS TO TYPE 
; I ADJUST RETURN ADDRESS 

;JSET THE ZERO FILL SWITCH 

JlSEI FOP SIX<6) DIGITS 

IlSEI THE ITERATION COUNT 

JJSAVE Rj 

;|SAVE R4 

WSAVE B5 

[(GET THE NUMBER OF DIGITS TO TYPE 

;jSUBTRACT IT FOR MAX. ALLOWED 

;jSAVE IT FOR USE 

ilCEI THE ZERO FILL SWITCH 

; (PICKUP THE INPUT NUMBER 

;;CLEAR THE OUTPUT WORD 

; (ROTATE MSB INTO "C" 

;JG0 DO MSB 

KFORM this DIGIT 



;)GET LSB OF THIS DIGIT 

;(TYPF THIS DIGIT? 

(JBR IF NO 

:;GET RID OF JUNK 

; I TEST FOR d 

; (SUPPRESS THIS B? 

;[BR IF YF5 

((DON'T SUPPRESS ANYMORE ft'S 

((make this digit ascii 
[(make ascii if not already 
((SAvf: fop typing 
((go type this digit 

((COUNT HY 1 

((BR IF MORE TO DO 

((BR IF DONE 

((INSURE LAST DIGIT ISN'T A BLANK 

( (GO DO THE LAST DIGIT 

((RESTORE RS 

((RESTORE r4 

((RESTORE R3 

([StI THE STACK hOP RETURNING 

( (RETURN 

((STORAGE FOR ASCII DIGIT 
((TERMINATOR FOR TYPE ROUTINE 
((OCTAL DIGIT COUNTER 



lUPNS 








(• 






Ik) (169 








("tTYPOC ENTER HERE FOR TYPE 


lvt09^ 








(•CALL 


I 




i»e9i 








;• 


MOV 


NUM,.(5P3 


1B09J 








(# 


lYPOC 




1(4«9 j 














)0C*94 


051 10(, 


B17646 


009009 


•TYPOS 


1 HOV 


&(SP).-(SP) 


10095 


»5 1 4 1 2 


116667 


999091 


090211 


MOVB 


irsPlf S9FtLL 


10H96 


■751420 


112667 


909297 




BOVB 


[SP)f *tOH0DE+] 


10097 


951424 


l»62716 


999992 




ADD 


*2f (SP3 


10091' 


11514 30 


000406 






HP 


STYPON 


10099 


1 51432 


112767 


009991 


000171 STiPOCl 


I MOVB 


«lr90FILL 


10100 


!'51440 


112767 


909996 


909165 


MOVB 


•6,S0M0DE«1 


I0I0I 


051446 


112767 


99i>ees 


999IS4 ITIPONi 


1 HOVB 


I5»I0CNT 


10102 


W51454 


1)10346 






MOV 


R3.-(SP) 


10W3 


051456 


310446 






MOV 


R4»-CSP) 


10104 


1»51 460 


010546 






MOV 


R5f-(SP) 


1010S 


05 I 462 


116794 


999145 




MOVB 


«0M0DE+1,R4 


101rffc 


"51466 


0115404 






NEG 


P4 


10107 


05 1470 


962704 


900906 




ADD 


»6,R4 


1010fl 


051174 


110467 


099132 




HOVB 


R4r90MOD£ 


10I(J9 


051500 


116794 


990125 




HOVB 


t9FILL,R4 


10110 


051504 


916635 


999012 




MOV 


1J(SP),R5 


.10111 


•51510 


b05093 






CLR 


R3 


10112 


1-51512 


0116105 




141 


ROL 


R5 


10113 


051514 


099404 






BR 


3t 


10114 


05 1516 


996195 




311 


ROL 


R5 


10115 


!)51520 


996105 






ROL 


R5 


1011b 


.151522 


096195 






ROL 


R5 


10117 


051524 


910593 






MOV 


B5,R3 


10118 


0515 26 


096103 




3!1 


ROL 


P3 


1fe)1 19 


1-51530 


195167 


000076 




DECB 


60M0DE 


1012!< 


05 15 34 


1 99016 






BPL 


7S 


10W1 


'51536 


942703 


177770 




BIC 


«177779,R1 


101 22 


051542 


901002 






BMF 


4S 


10121 


H51544 


995794 






TST 


R4 


10121 


••51546 


0HH93 






BEU 


5$ 


10125 


151550 


H.15234 




4S( 


INC 


R4 


l»126 


H515S2 


052793 


009060 




BIS 


t'9f B3 


10127 


05155O 


B527B3 


999949 


511 


bis 


4' »R3 


10128 


•51562 


1 19367 


000040 




HOVB 


R3,8S 


101 29 


^-5 1566 


104491 


051626 




TYPE 


»8S 


10130 


.151572 


105167 


099032 


7Sl 


DECB 


SOCNT 


10131 


051576 


993347 






fGI 


2$ 


101 32 


.•51600 


0^2402 






BLT 


6$ 


10133 


051602 


a<520» 






INC 


R4 


101 11 


k,5160» 


0007 4 4 






HP 


2S 


101 35 


•J51606 


117605 




6S( 


MOV 


(SP)«,R5 


101 3fi 


-•51610 


HI26a4 






MOV 


1SI>1»,R4 


101 57 


•516 12 


012693 






MOV 


ISP)t,H3 


10138 


1.51614 


016666 


009902 


000004 


MOV 


2(SP1.4(SP) 


1*1139 


15 1672 


012616 






MOV 


ISP)*,(SP) 


101 40 


051624 


999992 






PTI 




101 41 


B51626 


990 




ee; 


.BYTE 





10112 


051627 


000 






.RVTF 





10113 


151630 


000 




SOCNT: 


.BYTE 
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19144 
101 45 
19146 
19147 
10148 
10149 

iai5H 

19151 

10152 

10153 

10154 

19155 

19156 

10157 

10158 

10159 

10160 

19161 

19162 

19163 

19164 

10165 

10166 

19167 

10168 

10169 

10170 

10171 

19172 

10173 

10174 

19175 

10176 

19177 

10178 

19179 

19180 

19181 

19182 

19183 

10184 

19185 

10186 

10197 

19188 

10189 

19199 

10191 

19192 

10193 

19194 

19195 

19196 

10197 

1919B 

19199 



95 1631 
051632 



999 
099990 



051634 

951634 

951616 

051640 

051642 

>»5 1 6 4 4 

951646 

951652 

U51656 

951660 

951662 

051670 

05 167 2 

051676 

951702 

051794 

051710 

051712 

951714 

"51716 

1151720 

951723 

951724 

951726 

951710 

P51732 

95173 4 

951736 

J51744 

051750 

051754 

951756 

951769 

951764 

951760 

95)770 

P51772 

051774 

051776 

;»5 2990 

"52996 

05 2919 



910946 

919146 

919246 

919346 

919546 

912746 

916695 

19999 4 

995495 

112766 

995999 

01279! 

112723 

995902 

016991 

169195 

992492 

e<)5292 

999774 

969195 

995702 

991902 

105716 

190497 

196316 

193993 

116663 

952792 

952702 

11932 3 

995739 

079927 

993746 

009002 

019502 

999764 

195736 

19999] 

116663 

195913 

913695 



053959 
909049 



e9ii9«i 

«<l9e69 
999949 



«0FILL: .byte 9 ((ZERO FILL SWITCH 

sohode: .word ((number of digits to type 

•SBTIL convert BINARY TO DECIMAL AND TYPE ROUTINE 

I (••»•»#•••»•>•»«•«••««•»»••»»<»»««**««*»»««•»»•■«»««««•««»•»«»»«»*»««»«« 

(•THIS ROUTINE Is USED TO CHANGE A 16-6IT BINARY NUMBER TO A S-DIGII 
{•SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE 
(♦NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED 
(•BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 
(•REPLACED WITH SPACES. 
(•CALL! 



!• 
(• 



930399 
090930 



990055 909991 



6<! 
781 



177777 17777* 



HOV 
TYPDS 



MOV 

MOV 

MOV 

HOV 

MOV 

MOV 

MOV 

BPL 

NEG 

HOVB 

CLR 

MOV 

MOVB 

CLR 

MOV 

SUP 

BLT 

INC 

BR 

ADD 

TST 

BNE 

TSTB 

BMI 

ASLB 

BCC 

MOVB 

BIS 

BIS 

HOVB 

TST 

CMP 

BLT 

BGI 

MOV 

BR 

TSTB 

BPL 

MOVB 

CLRB 

HOV 



NUM,-(SP) 



R0,-(SP) 

R1,.(SP) 

R2,-(SP) 

P3,-(SP) 

R5,-(SP1 

•20399, -(SP) 

?0(SP),R5 

1$ 

R5 

l'-,I(SP) 

R0 

•SDBLK.RS 

•' .(R3)» 

R2 

SDTBLIRCl.Bl 

Plf R5 

4S 

R2 

3S 

RI,R5 

R2 

5S 

(SP) 

7$ 

(SP) 

6$ 

1(SP1,-1(R3) 

l'9,R3 

• • ,R2 

P2,(R3)» 

(R9>4 

R9.419 

2S 

es 

R5,R3 

6S 

(SP)» 

9S 

-USP),-2(B3) 

(Rll 

(SP)»,R5 



(PUT THE BINARY NUMBER ON THE STACK 
[GO TO THE ROUTINE 



((PUSH R9 ON STACK 

((PUSH PI ON STACK 

((PUSH R2 ON STACK 

((PUSH R3 ON STACK 

I (PUSH R5 ON STACK 

((SET BLANK SWITCH AND SIGN 

[(GET THE INPUT NUMBER 

[(BR IF INPUT IS P05. 

([MAKE THE BINARY NUMBER POS. 

((MAKE THE ASCII NUMBER NEG, 

[(ZERO THE CONSTANTS INDEX 

((SETUP THE OUTPUT POINTER 

[(SET THE FIRST CHARACTER TO A BLANK 

[(CLEAR THE BCD NUMBER 

([GET THE CONSTANT 

[(FORM THIS BCD DIGIT 

[(BR IF DONE 

[ (INCREASE THE BCD DIGIT BY 1 

[(ADD BACK THE CONSTANT 

((CHECK IF BCD DIGITsR 

[(FALL THROUGH IF 9 

[[STILL DOING LEADING 9'S7 

((BP IF YES 

(|M507 

([BR IF NO 

[lYES — SET THE SIGN 

((MAKE THE BCD DIGIT ASCII 

[(MAKE II A SPACE IF NOT ALREADY A DIGIT 

((PUT THIS CHARACTER IN THE OUTPUT BUFFER 

(IJUST INCREMENTING 

((CHECK THE TABLE INDEX 

([GO DO THE NEXT DIGIT 

[[GO TO EXIT 

((GET THE LSD 

[(GO CHANGE TO ASCII 

[[WAS THE LSD THE FIRST NON-ZERO? 

((BR IF NO 

()YFS--StT THE SIGN FOB TYPING 

({SET THE TERMINATOR 

{{POP STACK INTO R5 



DOHOC».PII U7.FEB.77 K9lSe CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 



t0?H^ 

10201 

1U7M2 

10203 

10204 

I020S 

1 ^706 

10207 

10 20fl 

10209 

10210 

10211 

10212 

10213 

10214 

10215 

10716 

10217 

11)219 

10219 

10220 

10221 

10222 

1022) 

10224 

10225 

1022(> 

10227 

10229 

10225 

1023^ 

10231 

10232 

1023) 

10234 

1023S 

10236 

10237 

1023)1 

10239 

1024^ 

10241 

10242 

10243 

1 0744 

10245 

10246 

10247 

10249 

10249 

10250 

10251 

10252 

10253 

10254 

10255 



t.520I2 
352014 
052016 
052920 
052022 
052026 
"52034 
052036 
052040 
052042 
■152044 
-f52046 
''52050 



'"5 2060 
■52062 
'52066 
0S2072 
^52076 
■152102 
'.'52104 
052106 
1'57110 
152112 
■521 14 
;52116 
152120 
•52122 
052124 
•521 30 
■■52136 
(.521 40 
'^52146 
'552150 
■52152 
.!5 2 1 5 4 
052156 
052160 
152162 
■ '52164 
■■52166 
15 2170 
052172 
B52176 
!»52200 



H126B3 
012602 
012601 
012600 
104401 
016666 
012616 
0Pt00fl2 
f23420 
001750 
000144 
000012 
000^04 



101406 
"16601 
(-12705 
^'12704 
11 2703 
HI2100 
112101 
035002 
110245 
010002 
005304 
00 3016 
,•■01414 
005205 
p. 10566 
122765 
■■02003 
1 12765 
104407 
000207 
0.1620) 
006001 

006000 

036001 
0:'6030 
016001 
006000 
040302 
062702 
000744 
000016 



052050 

000002 



«t!BLKi 
.SBTTI. 



MOV 

HOV 

MOV 

MOV 

TYPE 

HOV 

HOV 

PTI 

10000, 

1000. 

100. 

10. 

.BI.KW 



(SP)-t,R3 

(SP)»,R2 

CSPl^rRl 

(SP)«,R0 

,SDBLK 

2(SP),4(SP1 

(SP)+, (SP) 



JIPOP STACK INTO R3 
JIPOP STACK INTO R2 
;|POP STACK INTO Rl 
IIPOP STACK INTO R0 
llNOlM TYPE THE NUMBER 
IJADJIIST THE STACK 

IjPFTIIRN TO USER 



DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE 



;«THIS ROlITINf. WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TO AN 

[•UNSIGNhD OCTAL ASCII NUMBER. 

;«CALL 

!* ""Y IPNTR,-(SP) liPOlNTER TO LOW WORD OF BINARY NUMBER 

!• .JSP PC,«<«DR20 IJCALL THE ROUTINE 

;• RETURN ;:THE ADDRESS OF THE FIRST ASCIZ CHAR, IS ON THE STACK 



000002 
H52215 
000014 
177770 



SDB20: SAVPEG 



000002 
000061 



000060 000003 



riSAVF ALL REGISTERS 

UPICKUP THE POINTER TO LOW WORD 

nPOINTEp TO DATA TABLE 

[(DO ELEVEN CHARACTERS 

; iHASK 

;: LOWER WORD 

;;HIGH WORD 

llIERMINATOR 

JlPUT CHARACTER IN DATA TABLE 

;;GET THIS DIGIT 

UCOUNT THIS CHARACTER 

JjBP IF NOT THE LAST DIGIT 

IJBR IF IT IS THE LAST DIGIT 

i;ALL DIGITS DONE-AOJUST POINTER FOR FIRST 

;;ASCIZ CHAR. I. PUT IT ON THE STACK 

:;L»ST NUHBFH LEGAL? 

flRRANCH IF YES 

IjMAKF IT A ZERO 

J [RESTORE ALL REGISTERS 

: IPtTMRN TO 'JSER 

llPOSITION THE MASK FOR THE LAST DIGIT 

JJPOSITION THE BINARY NUHBEB FOR 

!! THE NEXT OCTAL DIGIT 



;;MASK OUT ALL JUNK 
: [MAKE THIS CHAR. ASCII 
!!G0 PUT IT IN THE DATA TABLE 
IJRESERVE DATA TABLE 
.SBTTI SAVr AND PESTORF R0-R5 MOITTINES 



HOV 


2(5P),R1 


"OV 


•SOCTVL+l 3 


HOV 


>12.,P4 


MOV 


1"C7,R3 


HUV 


(Rl 1+.P0 


MOV 


(P11»,R1 


CLR 


P2 


MOVB 


P2,-(R5) 


MOV 


P'<,B2 


DEC 


M4 


BGI 


38 


BF.U 


28 


INC 


P5 


MOV 


R5,2(SP) 


CMPB 


•61 f 3rR5) 


hCE 


4S 


MUVP 


■60,3(B5) 


RFSPEG 




RTS 


PC 


AS! 


R3 


ROR 


PI 


ROH 


P0 


POP 


Rl 


POP 


P0 


ROR 


PI 


POP 


P0 


BIC 


R3,R2 


ADD 


*'0»P2 


HP 


IS 


.BI.KB 


1*. 



M»INDEC-U-nOK0C-» POP I1/6X SEPIFS CPU tXERCISFh MACY11 27(1006) 07.FEB-77 10:00 PAGE 213 
OQKOCA.PIl 07.FER-77 09:58 SAVE AND PESTORt pe-RS ROUTINES 



10756 








10257 








10259 








10259 








10260 








10261 








10262 








10263 








10264 








10265 








10266 








1026 7 








10268 








10269 








10273 








10271 








10272 


'52216 






10273 


1152216 


010046 




10274 


052220 


nl0146 




10275 


..52222 


010246 




10276 


052224 


010346 




10277 


i>52226 


010446 




1027S 


052230 


11105 46 




10279 


052232 


016646 


000022 


10280 


052236 


016646 


00BB22 


10281 


052242 


016646 


000022 


10282 


052246 


016646 


000022 


10283 


152252 


000002 




10284 








10285 








10286 








10287 








10288 


■352254 






10289 


052254 


012666 


000022 


10290 


B52260 


012666 


000022 


10291- 


052264 


012666 


000022 


10292 


1152270 


012*66 


000022 


10293 


(152274 


012605 




10294 


052276 


012604 




10295 


052300 


012603 




10296 


052302 


012602 




10297 


052304 


012601 




10298 


052306 


012600 




10299 


b5 2 3 1 


000002 




10300 








10301 








10302 








10303 








10304 








10305 








10306 








10307 








10308 








10309 








10310 








10311 









*SAVF PH-R5 

»Call: 

• SAVREG 

•UPON PFTUPW fTOM SSAVPEG THK STACK WILL LOOK LIKt: 



• •TOP (»I6) 




:• »2 (<1R) 




:» ♦4,-.R5 




:» ♦6 — R4 




• > *8 B3 




.••»10 P2 




;»-H2 PI 




,•414 R0 




SSAVBEG: 




MOV 


R0.-(SP) 


MOV 


R1,-{SP) 


MOV 


R2,-(SP) 


MOV 


R3,-(SP) 


MOV 


R4,-(.5P) 


HOV 


P5,-(SP) 


MOV 


22(SP),-(SP) 


HOV 


22(SP),-(SP) 


"OV 


22(SP),-(SP) 


MOV 


22(SP),-<SP1 


RTI 





IJPUSH R0 ON STACK 
JJPUSH Rl ON STACK 
;;PUSH R2 ON STACK 
llPUSH P3 ON STACK 
;;PUSH P4 ON STACK 
IIPUSH R5 ON STACK 
;;SAVE PS OF MAIN FLOW 
;;SAVE PC OF MAIN FLOW 
;:SAVE PS OF CALL 
;;SAVE PC OF CALL 



jlRESTORE PC OF CALL 
:PF,STORE PS OF CALL 
iBESTOBE PC OF MAIN FLOW 
IBESTORE PS OF MAIN FLOW 
!POP STACK INTO R5 
IPOP STACK INTO R4 
IPOP STACK INTO R3 
rPOP STACK INTO R2 
;POP STACK INTO R] 
;POP STACK INTO R0 
PTI 

; I •••««■•«•»««<»« «««««•«««•*«««««•«#««««««»•«•#•»«•« »«««««»»««^« 

.SBTTL CONVERT FLOATING BINARY TO OCTAL ASCII 

>• 

l»THIS ROUTINE CONVERTS A 32 BIT FLOATING NUHBtB TO AN OCTAL 
•ASCTZ STRING IN THE FOLLOWING FORMATl 

• W XXX YYY ZZZZI2 

« 

1 WHERE W » SIGN BIT 

• X » 8-BIT EXPONENT (RIGHT JUSTIFIED) 

• Y = FRACTION BITS <57;51> (RIGHT JUSTIFIED) 
» 2 « FRACTION BITS <50:35> 



;«RESTC 


RE R0-P5 






;<CALL: 








!» 


RESREG 






SRESRFG 


: 








MOV 


(SP)-fr 


22(SP) 




MOV 


(SP)-f 


22(SP) 




HOV 


(SP)» 


22 (SP) 




HOV 


(5P)t 


22(SP) 




MOV 


(SP)« 


B5 




MOV 


(SP)» 


R4 




HOV 


(SPlt 


R3 




HOV 


(SP)» 


R2 




MOV 


(SP)* 


Rl 




MOV 


(SP)» 


R0 




PTI 
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H!M2 








imi3 








imi4 








imi5 








1bl)16 








im7 


tiS2312 


104406 




I«IH8 


052314 


01 76B0 


000000 


leiio 


052320 


062716 


000002 


1^12^ 


1-52324 


i)160al 


000002 


1«121 


K52330 


F1 lOflPl 




1B122 


■52332 


11127114 


001365 


lfc*1?l 


^52336 


112744 


oooooo 


1»174 


1'52342 


4*12705 


POOO05 


1.H25 


1-52346 


010133 




I«!2b 


Ci5235B 


?42703 


177770 


11-127 


052354 


K.b2703 


000060 


1^12** 


y52360 


1 10144 




im2<i 


052362 


07 3027 


1 77775 


l^Ur) 


.■52366 


1177511 




leni 


:t5237« 


010103 




1^*132 


.152372 


(■«27b3 


177776 


1 tn 3 J 


I 52376 


062703 


000060 


1k*334 


052402 


110344 




i.nB5 


152404 


112744 


m^ii^Ai^ 


11-. 33b 


(5 241^ 


073027 


177777 


ri»3B7 


»52114 


012705 


0.10002 


1B13S 


••52420 


010103 




1tl339 


.'52422 


042703 


177770 


|B34^ 


1^52426 


062703 


000060 


11341 


.152 4 32 


1 103*4 




1^^)42 


.>52434 


r73027 


177775 


1^343 


1,52440 


077511 




1 tf344 


1 52442 


[110103 




1/1345 


052444 


04270) 


177776 


1^346 


052450 


['62703 


0C0O6O 


ll»347 


.'52454 


11 0341 




1H34S 


-52456 


112744 


000040 


lk-349 


052462 


112744 


000040 


\al^^ 


M5246b 


1..72127 


177777 


1W351 


,'52472 


1.12705 


010002 


U1352 


f52476 


r.10103 




li»353 


152500 


P'12703 


177770 


1M354 


152504 


062703 


000060 


MIS? 


O525I0 


110344 




IU35S 


.52512 


[•72127 


177775 


1 V1357 


• 52516 


077511 




l«35n 


1 52520 


010103 




ll«35<) 


052522 


0427(H 


177774 


1W36.* 


.152526 


06270 3 


000060 


11361 


052532 


110344 




1H162 


052534 


1 1 27 14 


000040 


HH61 


152540 


1 12744 


0.10040 


1H364 


.152544 


O4270O 


177776 


ly)36S 


»-5255«l 


062700 


000060 


1036b 


152554 


1 10044 




10367 


052556 


101107 





»jt is tntered by & trap call with the addpes5 of the floating 

■numrep in tht worp following the call, 

•It returns with the address of the ascie strimg on the stack. 



;GET ADDRESS OF DATA 

;ADJUST RETURN PC 

;PUT SECOND DATA WORD IN Rl 

-PUT FIRST DATA WORD IN R0 

•GET ADDRESS OF BUFFER END IN R4 

;PUT TERMINATOR IN BUFFER 

;SET SOP COUNT FOR FRACTION DIGITS 

;GET LSB'S OF FRACTION 

;5AVE LS ? BITS 

-MAKE THEM ASCII 

jSTORE TN BUFFER 

;shift numbkr to next 3 bits 
;continue for 7 digits 
;GI';t next digits 

jONLlf WANT 1 BIT 
;MAKE THEM ASCII 
;STORF IN BUFFER 
:PUT SPACE IN BUFFER 

;SET SOB COUNT 
;GFT LOW WORD 
jMASK 3 BITS 
;MAKE THl-M ASCII 
;PUT IN BUFFER 
;GET NEXT 3 BITS 
jCONVFRT THF:M 

JoNLY WANT I BIT 
;MAKE IT HSCII 
;PUT IN BUFFER 
;PUT SPACE IN BUFFER 

•GET FIRST 3 SITS OF EXPONENT 

;SET SUB COUmT FOB 2 DIGITS 

;GFT L.S"'S OF EXPONENT 

;SAVE i BUS 

;MAKE THEM ASCII 

;ST0PF IN BUFFER 

;GET NEXT 3 HITS 

;rONTINUE 

;GET LAST 2 BTTS OF EXPONENT 

•MAKE SURF ONLY ? BITS 

;MAKt THEM ASCII 

;STORE IN BUFFER 

;PUT SPACE IN BUFFER 

;GET SIGN BIT (IT WAS EXTENDED) 

;MAKt IT ftSClT 

;PUT IT IN THE BUFFER 



SAVPEC 




MOV 


0<SP)f R0 


AtlD 


•2.(SP) 


MOV 


2tB01,Rl 


HOV 


(RB),R0 


MOV 


>SFLBIlFFt23.B4 


MOVB 


I10,-(R4) 


MOV 


115, P5 


MOV 


Pl,B3 


BIC 


>-C7,R3 


Ann 


■60, R3 


MOVH 


B3,-(R4) 


ASHC 


>-3«B0 


SOU 


B5,1S 


MOV 


H1,P3 


hIC 


I-C1,P3 


ADD 


■60, R3 


MOVP 


P3,-(R4) 


MOVB 


440, -fB4) 


ASHC 


1-1, R0 


MOV 


II2,R5 


I^OV 


m ,H3 


HtC 


1|-C7,B3 


AOD 


460, P3 


MOVB 


h3,-(B4> 


ASHC 


1-3, R0 


,50B 


H5,3S 


MOV 


Rl ,R1 


HIC 


* *C I , P 3 


AOD 


160, R3 


MOVB 


h3,-(P4) 


MOVB 


440, -(R4) 


MOVB 


•40, -(H4) 


ASH 


1-1 ,Rt 


MOW 


t2,P5 


HOV 


BI,P3 


HIC 


«*C7,P3 


ADD 


160, P3 


MOVB 


B3,-IP4) 


ASH 


4-3, Rl 


SOB 


P5,2S 


MOV 


P1,H3 


BIC 


•-C3,P3 


AOD 


160, B3 


MOVB 


B3,-(R4) 


MOVB 


•40,-(R41 


MOVB 


H0,-(R4) 


BIC 


••Cl.PO 


AOD 


«6O,R0 


MOVB 


H0,-(P41 


PFSRFC 
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10361! 


li52560 


01 1646 




10369 


052562 


P16666 


000004 000003 


10370 


052570 


012766 


001342 000004 


10371 


(52576 


000006 




10372 








10373 








10374 








10175 








10376 








10577 








10378 








10379 








10380 








10381 








103112 








10383 








10384 








10385 








10386 








10387 








10388 








10389 








10390 








10391 








10392 


053600 


104406 


S 


10393 


053602 


017667 


000000 OO0O06 


10394 


35 2610 


062716 


000002 


10395 


S152614 


104410 




10396 


052616 


000000 


1 


10397 


052630 


012600 




10398 


052633 


010067 


136560 


10399 


052636 


062700 


000041 


10400 


052633 


135040 




10401 


353634 


016701 


177756 


10402 


B53640 


063701 


000004 


10403 


052644 


fl3IB2 




10404 


1452646 


012103 




10405 


052650 


012701 


000003 


10406 


053654 


012704 


000005 3 


10407 


O53660 


010305 


« 


10408 


053662 


042705 


177770 


10409 


OS 2666 


062705 


000060 


10410 


^52672 


110540 




10411 


1153674 


073727 


177775 


10413 


O53700 


07741 1 




10413 


053702 


010305 




10414 


052704 


(•42795 


177776 


10415 


053710 


063705 


000060 


10416 


053714 


1 10540 




10417 


052716 


113740 


000040 


10418 


052733 


073327 


177777 


10419 


053736 


077126 




10420 


052730 


104407 




10431 


052732 


011646 




10433 


U52734 


016666 


000004 000002 


10433 


052742 


016766 


136440 000004 



MOV 
MOV 
MOV 
PTT 
.EVEN 



(SP),-(5P) 

4(SP),2(SP1 

»8FLB11FF,4(SP) 



iSAVt RETURN PC 

;AND RETURN PSrt 

;PUT BUFFER ADDRESS ON STACK 

: RETURN 



SBTTL CONVERT FLOATING DOUBLE BINARY TO OCTAL ASCII 

•THIS BOUTINE CONVERTS A 64 BIT FLOATING NUMBER TO AN OCTAL 
•A5CI3 STRING IN THE FOLLOWING FORMAT! 



U 



VVV MWW XXXXXX YKYYYy ZZZZZZ 



U = SIGN BIT 

V » 8-BIT EXPONENT (RIGHT JUSTIFIED) 

W > FRACTION BITS<57!51> (RIGHT JUSTIFIED) 

X = FRACTION BITS <50!35> 

» s FRACTION BITS <34ll9> 

Z * FRACTION BITS <18:03> 



•IT IS ENTEPE 
•NUMBER IN TH 
•IT RETURNS 



_ HY A TRAP CALL 
E HORD FOLLOWING 
TH THE AODBESS 



WITH THE ADDRESS OF THE FLOATING 

THF CALL. 

F THE ASCIZ STRING ON THE STACK. 



SFLD30: 



SAVREG 

MOV 

ADD 

FL30 

.WORD 

MOV 

MOV 

ADD 

CI.RB 

MOV 

ADD 

MOV 

MOV 

MOV 

MOV 

MOV 

BIC 

AOD 

MOVB 

ASHC 

SOB 

MOV 

BIC 

ADD 

MOVB 

MOVB 

ASHC 

SOB 

RF5REG 

HOV 

MOV 

MOV 



9(SP),1S 
12,(SP1 



(SP)*,BO 
PO.SBUFF 
t41.R0 

-(Pa) 
I$,P1 

14, Rl 
(R1)»,R3 
(Rl )«,R3 

13, Rl 

15, P4 

P3,R5 

•-C7,R5 

»60,R5 

P5,-(P0) 

1-3, P2 

R4,4S 

H3,R5 

•"Cl.PS 

160, P5 

P5,-(R0) 

140, -fR0) 

•-1,R2 

R1.3S 

(SP1,-(SP) 

4(SP),2(SP) 

(BUFr,4(SP) 



;GET ADDRESS OF DATA TO CONVERT 
JAD.IUPT RETURN PC 
jCONVEPT MS 33 BITS 

;GtT ADDRESS OF CONVERTED DATA 

;SAVE IT 

;ADJUST TO END OF BUFFER 

;PUT TERMINATOR IN BUFFER 

;GET ADDRESS OF DATA TO CONVERT 

;ADJUST TO LOWER 33 BITS 

•SAVE THE DATA 

;Si:T LOOP COUNT 

jSET LOOP COUNT 

jGET LS 32 BITS OF DATA 

;«ASK 3 BITS 

;MAKE THEM ASCII 

;PI1T IN BUFFER 

;nET MKXT 3 BITS 

iCONTINUE 

jGET LS 32 BITS 

lONLY WANT 1 HIT 

;MAKE IT ASCII 

;PUT TN TABLE 

•PUT SPACE IN TABLE 

^CONVERT NEXT 16 BITS 

[ADJUST STACK 

jTO RETURN WITH ADDRESS 

;0F BUFFER ON STACK 
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1W<24 

1l*4?7 

1 J428 

10412 
1W43? 
J*»4J4 
lK»43S 

1/417 
lld4iS 

1H4J9 

1 Hi4« 

1 1^442 
1^4443 
11^444 
U14 4S 

1 1^447 
1»144i5 
1 1,14 19 
lK)45ri 
1^451 

1 1^4^ i 
1^454 

1^*455 
1W4Sb 
It!54^7 

1t*45'3 

Iifi46^ 

1t)4bl 
11^462 
I t*4b3 
1 tf4t>4 

I ^4bb 
11^467 

1 (^46>4 

tt*17ifl 
lii47t 
lt*47? 
1M471 
10474 
1H47S 
1K'47ft 
l»477 
1b947B 
1H479 



H5275*» aijpaab 



*52752 
^52752 
^52754 

^'5275b 
I 5276vl 
V52764 
■^S277-t 
(■52774 
V S2776 

*5 3P'i,12 
15 51)3 4 

t'i3t.t2 

i53??2 

vi5 3'.'24 

f-"51034 

>^3'^42 

^53vi4* 
"i3M46 



fc S3i?>6? 

'5 3t)72 
fS3*i7h 
^.53|i*2 
"i3134 
15 3 ( t 2 
■*^31I1 



IM 0M4b 
rfl Ml 46 
<Ht»246 
cil 670P 
«'670| 
I1127PI2 
l(*6 30^ 
i .»61HI 
!:''52l«2 
I ■*1 374 
i>bt>7(1i* 

Cb67ili 
Pfi27,»0 

f b 2 7 Kf t 
Ciu|fl67 
'^^!ll?167 
P126«2 

f. t 2hv«I 
r'1260C) 
**:»»?fl»7 



112767 

-TIb7"*^ 

t*127w2 
Pi127rtl 
t:M76 7 
f»?27(11 
J .»14»4 
!«?2757 
;*i'l4i*7 
' 1 1 1, 7 « J 



12bhl*l* 
I2b57t. 
177771 



I 26S5'1 

.'47401 
t2ft53(^ 
12bS26 



H'»lflP102 
P««124 
»^1424 
*ViHi*H2 
|77b54 
t«.)pip*i2 

t»P0i*02 



.SBTTL KANDOM NUMHER CRNEpATOP ROUTINE 

•THIS PO'ITINE IS A DOUSLF PRECISION PSEUDO RANDOM NUMBER GENERATOR 

•WITH ft PANGF Of TO 2(*3?1-1. 

•CALT.: 

• JSh PCSPBND :;CALL THE ROUTINE 

• RETURN riKETURN HERE THE RANOOM 

* ;;NllMRER WILL BE IN 

* ; !$HINUH,SLONUM 

SRAND: 



HOV 


RH,-(SP) 


;;PUSH Rp ON STACK 


MOV 


Rl ,-(SP) 


;:PirsH Rl ON STACK 


MOV 


P2,-(SP) 


;;PIJSH R2 ON STACK 


MOV 


SLONUM,Rn 


:;SET KIA WITH LOW 


HOV 


SHINUM.RI 


j;SKT Bl WITH HIGH 


MOV 


1-7, R7 


IISET SHIFT COUNT 


SSL 


!(» 


;:SHIFT Kl" LKFT AND 


ROL 


Rl 


;:ROTATE CARRY INTO Rl 


IMC 


R2 


; [CHECK FOR OONF 


(,NE. 


IS 


; [CONTINUE SHIFT LOOP 


Anu 


SLOMUM^Rd 


[tAOD NUMBER TO MAKE X 


tnc 


Fl 


[IPROPOGATE CARBV 


ADD 


SHINUM.RI 


;jADD number TO MAKE X 


APP 


• 1(^57, R« 


J [AOD LOW CONSTANT 


APC 


Kl 


[[PROPOCATE CAPBV 


ADD 


»174m rPt 


jjAIll) HIGH CONSTANT 


HOV 


[iC,SbONIIM 


;:SAVE PH 


MOV 


RI.SHINIIM 


;!SAVE Rl 


MOV 


(SP)»,R2 


;!POP STACK INTO R2 


MOV 


(SP)*,R1 


;;POP STACK INTO Rl 


HOV 


rSP) + ,RS* 


SJPOP STACK INTO RB 


HTS 


PC 


; [RETURN 



.SBTTL FLOATING POINT MUMBER GENERATOR 

;* THIS ROUTINE GENERATES TWO RANDOM FLOATING POINT NUMBERS 

J« IN EITHER SINGLE OP DOUBLE PRECISION. FOR SINGLE PRECISION 

;. THE NMHBtRS APE STORED IN 1- TMP» AND FTMP2. DOUBLE PRECISION 

[• NUMBERS ABE STORED IN FTHP» AND FTMP4. 

!• IN FITHtR SINGLF OP DOUBLE THF EXTENDED EXPONENT IS STORED 

[• IN FPFGP AND FRFGl , 

FLTnBI.[ MOV »J,50BDRL ,sl.T LUOP FOR 2, FOUR WORD NUMBERS 

FLTSCL: MOV SOBDBL.BH [SET WORD LENGTH LOOP 

MOV •FTMP0,R2 [GET ADDRESS To STORE WORDS IN 

2SI MOV 17, Rl [SET NUMBER OF WORDS TO 2 

IS: JSR PC.SBAND .GET RANDOM NUMBER 

CMP «2,P1 [FIRST TIME? 

BEU 3S [BRANCH IF YES 

CMP »2,S0BDRL [DOITBLE PRECISION? 

LEU 4S [BRANCH IF YES 

IS! "OV SHJNUM,R3 jGFT EXPONENT PART 
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1H»8* 

114481 

IH492 

1i^4RI 

119484 

ID485 

11)486 

1H4R7 

1X488 

114489 

ll}49^ 

111491 

114492 

111493 

l»494 

10495 

10496 

IH497 

10498 

I049') 

10514 (* 

10501 

I0S03 

105143 

10504 

10505 

10506 

10507 

10508 

I05B9 

10510 

10511 

■ ■1512 

10513 

10514 

10515 

10516 

10517 

10518 

10519 

1053(4 

10521 

10522 

10523 

10524 

10525 

10526 

10527 

10528 

10529 

10530 

10531 

10532 

10533 

10534 

105 35 



.'5 31214 
05 3124 
»5)I30 
B53I32 
053136 
■"53142 
'5)1 4 4 
('5 3146 
453152 
453156 
n53164 
••53166 
•453172 
"53176 
053204 
'453206 



453210 
053212 
■453214 
053216 
1153230 
B53224 
■•53230 
H53232 
053234 
1453236 
053242 
1453244 
053250 
053254 
1153260 
053362 
053266 
1)53272 
053276 
053300 
1153302 
053304 



012701 
1'7270) 
1)01760 
1116722 
T16722 
0771 25 
077030 
012746 
012746 
1)72767 
^01002 
012716 
0144767 
1)1 2767 
BC0237 
?'»»03l 



012695 
01 2600 
100437 
012601 
162700 
012702 
160102 
005402 
006202 
B627B2 
0III03 
042703 
972327 
162703 
010312 
042711 
052711 
162700 
100435 
110003 
006303 
060301 



0^10177 
1 00000 



126430 
I 26422 



001 424 
001002 
000002 

0141004 
000013 

000001 



000400 
001424 



100177 
177771 

000200 

1477600 
040000 
000400 



BIC 
CMP 
BEU 
MOV 
MOV 
SOB 
SOB 
MOV 
MOV 
CMP 
BNE 
MOV 
JSP 
MOV 
PTS 
.WORD 



•177, R3 

•BII15,R3 

IS 

SHINUM, (R2)* 

SLONUM, (R2)+ 

R1,1S 

H0,2S 

l(FTMP0,-{SP) 

11(402, -tSP] 

t2,S0BDBL 

5S 

«10(44, CSP) 

PCEXPEXT 

II ,SOBDBL 

PC 

I 



[CHECK FOR MINUS ZERO 

[BRANCH IF MINUS ZERO 

[SAVE HINUM 

[SAVE LONUM 

[CONTINUE 

[CONTINUE FOR DOUBLE PPEC 

[PUT ADDRESS OF NUMBER ON STACK 

[PUT CONTROL WORD ON STACK 

[DOUBLE PREC7 

[BRANCH IF NO 

[CHANGE CONTROL WORD 

[CALCULATE EXT EXPONENTS 

[INIT SOBDBL FOB SINGLE PREC 

[RETURN 



FLOATING POINT EXPONENT EXTENSION 

THIS ROUTINE CONVERTS THE ACTUAL EXPONENT OF A FLOATING POINT 
NUMBER INTO AN ACTUAL EXPONENT OF 200 AND AN EXTENDED 
EXPONFNT EQUAL TO THE DIFFEPANCE BETWEEN THE ORIGINAL 
ACTUAL EXPONENT AND 200. 

THE ROUTINE IS ENTEPED WITH A CONTROL WORD ON THE STACK. 
BIT 15 Of THE CONTROL WORD INDICATES WHETHER THE NUMBER 
IS IN MEMORY (<I5>=0) OR IN AN ACCUMULATOR (<15>=1). 
IF THF NUMBER IS IN AN ACCUMULATOR, BITS <9!8> INDICATE 
THE ACCUMULATOR NUMBER. IF THE NUMBER(5) IS IN MEMORY, 
BITS <91B> INDICATE THE NUMBER OF NUMBERS TO CONVERT AND 
BUS <2!0> INDICATE THE WORD LENGTH OF THE NUMBER(S). 
IN THE CASE OF A MEMORY CONVERSION, THE ADDRESS OF THE 
FIRST WORD TO CONVERT IS ALSO ON THE STACK (PRECEDING 
THE CONTROL WORD). 



EXPEXT: MOV 
MOV 
BMI 
MOV 
SUB 
MOV 
SUB 
NFG 
ASR 
ADO 

3SI MOV 
BIC 
ASH 
SUB 
MOV 
BIC 
BIS 
SUB 
BMI 
HOVB 
ASL 
ADD 



(SP)»,R5 

( SP ) t , RB 

IS 

(SP)«,R1 

4100, R0 

#FTMP0,B2 

R1,R2 

H2 

K7 

((FREGfl,B2 

(R1),R3 

• 10(4177, R3 

»-7,R3 

•200, P3 

B3,(R7) 

•77600, (Rl) 

•BIT14, (Bl ) 

#400, R0 

2$ 

P",R3 

P3 

R3,P1 



[SAVE RETURN PC 
[GET CONTROL WORD 
[BRANCH IF ACC CONVERSION 
[GET START ADDRESS 

[GET OFFSET FROM FTMPa 



[GEN ADDRESS OF EXT WORD 

[GET DATA 

[GET EXPONENT 

[RIGHT JUSTIFY EXPONENT 

[CONVERT TO 2'S COMPLIMENT 

[ADD TO EXTENDED EXPONENT 

[MAKE ACTUAL 

[EXPONENT 200 

[ANY MOPE WORDS? 

[BRANCH IF NO 

[GET WORD LENGTH 

[SELECT MFXT NUMBER ADDRESS 
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111516 

ia^37 

10530 

1H539 

1W54H 

1D54I 

105<3 

l»543 

1«1'S«4 

111545 

1vt546 

10547 

10549 

10549 

1 H550 

10551 

10552 

1055) 

10554 

10555 

10556 

10557 

10558 

10559 

10560 

10561 

1H567 

1056 3 

10561 

10565 

10566 

10567 

10568 

10569 

10570 

10571 

10572 

10573 

10574 

10575 

10576 

10577 

10578 

10578 

10580 

10581 

1058? 

1058 3 

10584 

10585 

10586 

10587 

10588 

10589 

1 0590 

10591 



'>5 3 3e6 
05)312 

053314 
053370 
053324 
r533J6 
053332 
"5 3 3 36 
053344 
053350 
053352 
053354 
053356 
053364 
(^53370 
^53372 
053374 



053450 
053456 
053462 

W53466 
C53472 
1'5 34 7 4 
1:53476 
<»5)50P 
053502 
05)505 
'•53510 
M53512 
053514 
1)53516 
"53520 
r53522 
1'5 35 30 
153536 



062702 
I»0e753 

072027 
042700 
010002 
072227 
06270J 
042767 
fl50067 
175001 
060312 
005003 
042767 
050067 
176403 
L.10546 
000207 



177776 
177477 

177773 
001410 
000300 
000000 



000300 
000000 



ADD 


112, P2 


B8 


3S 


iCCUMUrATOR 


CONVERSION 


I ASH 


1-2, R0 


BIC 


1177477. B0 


MOV 


R0,P2 


ASH 


•-5,R3 


ADD 


■SAC0.R2 


bIC 


■300i5S 


BIS 


80, 5« 


! STEXP 


AC0,R3 


ADO 


P3,(R2) 


CLP 


R3 


hIC 


1300, 4« 


MIS 


P0,4« 


: UOEXP 


R3,AC0 


: Hov 


P5,-(SP) 


PT5 


PC 



.SBTTL POWER DOhN AND UP ROUTINES 



; SELECT NEXT EXTENDED ADDRESS 
[CONTINUE 

[GET ACCUMULATOR NUMBER 

I 

jGENERATE 

[ADDRESS 0( 

JCXTENDED EXPONENT 

■GENERATE INSTRUCTION 

:T0 GET EXPONENT 

iCET EXPONENT 

;ADD TO EXTENDED EXPONENT 

[GENERATE INSTRUCTION 

[TO LOAD EXPONENT BACK TO ACC 

[LOAD EXPONENT OF 200 

[RESTORE RETURN PC 

[RETURN 











[PONtP 


DOWN 


ROUIINF 


t»»«»»t 




3376 


012737 


053550 


00(^024 


SPWRDW: 


: HOV 


tSILLUP.atpURVEC 


[ [SET 


FOR FAST UP 


3404 


012737 


000340 


00P026 




MOV 


ll340,0«PWRVEC + 2 J 


llPRIO! 


:7 


3412 


010046 








MOV 


P0,-(SP) , 


I[PUSH 


R0 ON STACK 


3414 


010146 








MOV 


hl,-(SPl ; 


1 [PUSH 


m ON STACK 


3416 


010246 








MflV 


P2,-(SP1 : 


1 [PUSH 


R2 ON STACK 


342P 


010340 








HOV 


E3,-(SP) i 


I [PUSH 


R3 ON STACK 


3422 


010446 








MOV 


r4.-(SP) 1 


:1PUSH 


R4 ON STACK 


3424 


CI0546 








MOV 


P5,-(spi : 


IJPUSH 


PS 0« STACK 


3426 


al7746 


125610 






MOV 


flSWP,-(SP) J 


ilPUSH 


»SWR ON STACK 


3432 


010667 


000116 






MOV 


SP,$SAVR6 ; 


IJSAVE 


SP 


3436 


f 12737 


053450 


000024 




MOV 


»SPHRnp,a>PURVEC 


ilSET 


UP VECTOR 


3441 


000000 








HALT 








3446 


000776 






( [*«»•« 


HR 


.-2 [ 


[HANG 


UP 



PI12737 

CI I b0^ 

M12677 

r«l 26tf 1 

Itf26a2 
fM2631 
PI260,d 
(.1127 37 
«l 27J7 
t ;*4401 



('5 3550 
f5t)flP72 

W^«062 



IPOWEP i'P POUTJNh 

SPhRUP: MOV tSlLLnprSipWRVEC 



053376 

p,^0340 



ptp|0fi24 

e«dH26 



HOV 
CI.R 
INC 
RNE 

HOV 

MED 

hCNSSW 

MOV 

MOV 

KOV 

MOV 

MOV 

MOV 

MOV 

MOV 

MOV 

TYPE 



rjSET TOP FAST DOWN 

•J GET SP 

jjWAIT LOOP FOR THE TTY 

t;itl>n FOR THE IMC 

;;0F WORD 

;GET THF 01.0 Sit, REG. VALUE 

;WpTTF THE CONSOLE Sh, REG, 

; WITH ITS PREVIOUS VALUE 

;(POP STACK INTO asWR 

!;POP STACK INTO R5 

; JPOP STACK INTO R4 

J jPOP STACK INTO B3 

;:POP STACK INTO R2 

• jPOP STACK INTO Bl 

; ;P0P STACK INTO Rifi 
#SPWRON,atpWRVt,C i;SET Up THE POhlEp DOWN VECTOR 
«34«,«»PWPVEC+2 ;:PRI0l7 

•REPORT THE POWER FAILURE 



S5AVR6«SP 

KSAVR6 
$SAVP6 
IS 
{SF),P0 



(5P)-l',i>SWR 

tSP)+,P5 

fSri+,B4 

(SP)+,R3 

(SP1+,R? 

(SP)+,R1 

(SP)t, 
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10592 


053540 


053556 


10593 


053542 


012716 


10594 


053544 


00)276 


10595 


053546 


000002 


10596 


053550 


000000 


10597 


053552 


090776 


10598 


053554 


000000 


10599 


053556 


005015 047520 


10600 


053564 


000122 


1060 1 






10602 






10603 






10604 






10605 






10606 






10607 






10608 






10609 






10610 


053566 


010046 


1061 1 


053570 


016600 000002 


1U612 


053574 


005740 


10613 


053576 


1 1 1000 


10614 


053600 


006 300 


10615 


053602 


0I6B00 053622 


10616 


053606 


000300 


10617 






10618 






10619 






10620 






10621 


053610 


011646 


10622 


053612 


016666 000004 


10623 


053620 


008002 


10624 






10625 






10626 






10627 






10628 






1B629 






10630 






10631 






10632 


053622 


05 3610 


10633 


053624 


050562 


10634 


053626 


051432 


10635 


B53630 


051406 


10636 


053633 


051446 


10637 


053634 


051634 


1063B 






10639 






10640 


053636 


052216 


10641 


053640 


0532J4 


10642 


053642 


052312 


10643 


053644 


052600 


10644 






10645 






10646 






10647 







SPWPMG1 .WORD (POWER 

MOV (PC)t.(SP) 

8PWRA0: .WORD START 
RTI 

tILLUPI HALT 



l>R 
SSAVR6: 



.-2 



042527 tPOWER: .ASCIE < 1 5><1 2>" POWER" 



.FVEN 

TRAP DECODER 



[[POWER FAIL MESSAGE POINTER 
[[RESTART AT START 
[[RESTART ADDRESS 

[[THE POWER UP SEQUENCE WAS STARTED 
[[ BEFORE THE POWER DOWN WAS COMPLETE 
[[PUT THE SP HERE 



![ 



[■THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP" INSTRUCTION 

[•AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 

[•OF THF DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
[•CO TO THAT POUTTNE. 



STBAPl 


MOV 


H0.-(SP) 




[[SAVE R0 




MOV 


2(SP).B0 




[[GET TRAP ADDRESS 




TST 


-(R0) 




[[BACKUP BY 2 




MOVR 


(R0),R0 




[[GET RIGHT BYTE OF TRAP 




ASL 


R0 




[[POSITION FOR INDEXING 




MOV 


$TRPAO{R0), 


,R0 


[[INDEX TO TABLE 




RTS 


P0 




[[GO TO ROUTINE 



[[THIS IS USE TO HANDLE THE "GETPRI" MACRO 



STRAP21 MOV 
MOV 
RTI 



(SP),.(SP) 
4(SP),2(SP) 



[[MOVE THE PC DOWN 
[[MOVE THF PSW DOWN 
[[RESTORE THE PSW 



BTTL TRAP TAPLE 



[•THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
[•BY THE "TRAP" INSTRUCTION. 



; 


ROUTINE 




8TRPAD[ 


.WORD 


STRAPS 




8TYPE 


[[CALLsTYPE 




STYPOC 


llCALLiTYPOC 




STYPOS 


[[CALLMTYPOS 




STYPON 


|[CALL«TYPON 




STYPDS 


[|CALL»TYPDS 



TRAP»1tl04401) 
TRAPt2(104402) 
TRAP»3n04403) 
TRAP+4(104404) 



TTY TYPEOUT ROUTINE 

TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
TYPE OCTAL NUMBER (NO LEADING ZEROS) 
TYPE OCTAL NUMBER (AS PER LAST CALL) 



TBAP»5(104405) TYPE DECIMAL NUMBER (WITH SIGN) 



SSAVREG I iCALKSAVREG 
SRESREG I iCALLsRESREG 
8FL20 [1CALL»FL20 
•FLD20 (1CALL«FLD20 



TRAP«6(104406) 
TRAP+7( 1044071 
TRAPtl0(104410) 
TRAPfl 1(104411) 



SAVE R0-R5 ROUTINE 
RESTORE R0-R5 ROUTINE 



.SBTTL UHIBUS EXERCISER INITIALIZATION ROUTINE 
[•THIS ROUTINE INITIALIZES THE BASE ADDRESS FOR THE 
[•UNIBUS EXERCISER AND LOADS UP THE EXERCISER REGISTERS. 



"sj;?j?;ii-"?5:;.s»^,-t?,-"" -" SJ?^sr^j..c..";si[j;»2ja??si „sj;jsr" -- -- "» 



le«4S 
I0f><9 

10651 
lt>«52 

mess 

1B654 
11)655 
1k)656 
10657 
114658 
tD659 
10660 
10661 
10662 
1066) 
10664 
10665 



053646 
H5J652 
053654 
053656 
053660 



053662 
"53666 
053672 
053700 
053706 

053712 
053716 
<-53722 



012703 
005923 
005023 
00502 3 
005013 



012702 
005072 
012772 
012772 
012732 

013732 
01 3732 

0^0307 



002304 
000010 
015730 
000340 
170000 

001723 
001724 



000012 
000014 



UPtTNrTlMOV 
CLR 
CLU 
CLR 
CLP 



;SET lip THE UBl 
MO If 
CLf 
HOV 
MOV 
MOV 

MOV 
MOV 
PTS 



•U0ES>V.R3 

(R3)t 

(R3)« 

(R3)» 

CB3) 



«ND STURT IT 

lUhETRL.RJ 

»10(R2) 



(GET ADDRESS OF NEXT IIBE »DRES 
UHITIALIZE 



.•GET ADDRESS OF UBE TABLE 
;CLEAR ALL ERRORS 



• IIBESRV>ei2(R2) JSET TIP UBE VECTOR 
IPR7,"14(R2) :SET UP UBE VECTOR PSW 

• 170000, «CR2)t ;SET CC FOR 2K WORD TRANSFER 

:1IBE IS DOING BYTE TRANSFERS 
»<UBE«DR,9(P2)t [LOAD UBt BUS ADDRESS 
BlllBE>DRt3,"(R2)*!L0AD ADR BITS 16 i 17 
PC (RETURN 
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10666 

10667 

1066B 

10669 

10670 

10671 

10672 

10673 

10674 

10675 

10676 

10677 

1067S 

10679 

106S0 

10691 

I06II2 

1068 3 

10684 

10685 

10686 

10687 

10688 

10689 

10690 

10691 

10692 

10693 

10694 

10695 

10696 

10697 

10698 

10699 

10700 

i07ei 

10702 
I 070 3 
10704 
10705 
10706 
10707 
10788 
10709 
10710 
10711 
I0T12 
10713 
10714 
10715 
10716 
10717 
10TI8 
10719 
10720 
10721 



053724 

053726 

053732 

053736 

e53740 

053742 

053746 

053752 

053756 

053760 

053764 

053766 

B5J770 

b53774 

053776 

1)54000 

054004 

054010 

054012 

054014 

054020 

054022 

054024 



104406 

013703 

105737 

001426 

005002 

073227 

072327 

042703 

006102 

062702 

011305 

005004 

073427 

060305 

005504 

010437 

010537 

104407 

000207 

163703 

005004 

010305 

000765 



001536 
001545 



000003 
177775 

160000 



001542 
001540 



CONVERT A VIRTUAL ADDRESS TO A PHYSICAL ADDRESS 
THIS POtlTINE CONVFRTS A 16.BIT VIRTUAL ADDRESS TO A 
19-RlI FHVSICAL ADDRESS. THE VIRTUAL ADDRESS IS 
ASSUMFD TO BE IN LOCATION "VADR" AND THE PHYSICAL 
ADDRESS IS PLACED IN LOCATIONS "PA1716" AND "PA1500" 

IF MEMORY MANAGEMENT 7S OFF THE PHYSICAL ADDRESS IS 
GFNERATSD BY SUBTRACTING THE CONTENTS OF LOCATION 
■SFACTOR" FROM THF VIRTUAL ADORESS. THIS LOCATION 
CONTAINS THE BYTE OFFSET BETWEEN THE RELOCATED CODE 
AND THF NON-RELOCATFD CODE. 



IF HFMOPY MANAGEMENT IS ON, 
APPROPRIATE PAR REGISTER Is 
TO THE LEAST SIGNIFICANT 13 



THE CONTENTS OF THE 
ADOEDCAFTER ADJUSTMENT) 
BITS OF THE VIRTUAL ADDRESS, 



CNVADR! SAVREG 
MOV 
TSTH 

BEg 

CLR 

ASHC 

ASH 

BIC 

ROL 

ADD 

HOV 

CLR 

ASHC 

ADD 

ADC 

2$: MOV 
MOV 

RESREG 
BT5 

IS! SUB 
CLR 
MOV 
FiR 



»IVA0R,R3 

RVMHON 

IS 

P2 

II3,R2 

«-3,R3 

1160000, R3 

R2 

•KIPAR0.R2 

(R2),R5 

K4 

>6,R4 

R3,R5 

R4 

R4,0»PA1716 

P5,a<PA1500 

PC 

RIFACT0R,R3 

R4 

B3,R5 

2« 



;GET VIRTUAL ADDRESS TO CONVERT 
;I5 MEMORY MGHT ON? 
iBRANCH IF NO 

[GET PAR SELECT BITS 

IRETURH VIR ADDR TO ORIGINAL 

JMAKE SURE SIGN DIDN'T EXTEND 

;MAKE R2 EVEN FOR WORD ADDRESSING 

:GET ADDRESS OF PAR 

iGET PAR DATA 

;SETUP R4 

ISHIFT PAR DATA 

;FORM PHYSICAL ADDRESS 

iSAVe PHYSICAL 
(ADDRESS 

: RETURN 

,FORM PHYSICAL ADDRESS 



054026 
054034 



012737 054070 000114 
034042 



.SBTTL ROUTINE TO CHECK RELOCATED DATA 
MROUTINE TO CHECK DATA RELOCATED 

(•CALL, R0. HIGHEST ADDRESS *7 OF SOURCE DATA 
'• B2' HIGHEST ADDRESS »2 OF DEST DATA 
>• "S* LOWEST ADDRESS OF THE SOURCE DATA 

!• THIS ROUTINE USES A COMPARE INSTRUCTION TO CHECK 
(• THE DATA THAT WAS RELOCATED. IF A PARITY ERROR OCCURS 
(• DURING THIS CHECK A SPECIAL ERROR MESSAGE IS TYPED 
INSTED OF THE UNEXPECTED TRAP MESSAGE. 

MOV IJ$,»«CACHVEC (SETUP PARITY VECTOR 

CMP -(R0),.(R2) (CHECK DATA 



( |»«tt*« 

chkdat: 
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1H722 


o'>4t^3t) 


.)»H<12 




IH7JJ 


.(S4P41* 


IMS! 12 




]^T2i 


^■)4^42 


«'il51 12 




IHTJS 


1'54(I44 


i>7121.) 




1D7J6 


«4B46 


t}t)lfri6 




li'l?? 


H5 1H5H 


[■7aO(l5 




IH72B 


i-54l>52 


;H1365 




IH729 


it54i'^4 


«12737 


P5 44U »P*11 14 


I^TIH 


>'5 1<162 


;'t"«207 




H>7JI 


'5 4t*6 4 


0^3262 




t«7)2 


t:S4i*bft 


('■ *k12B7 




lw7n 


45 1C7U 


1.137)7 


17774) HH174H 


m734 


r54,.7l. 


>1il237 


l-.<1536 


li'7J5 


•54IJ2 


i..1^''37 


intlWSP 


tH736 


I5 41»*b 


M4l».)5 




1«7J7 


.;541 11' 


ii.»;*7ft5 




1^7)9 








li>7J1 








M74H 








1^741 








1a7<? 








IH741 


■541 12 


,M )740 


l7777n 


107H 


■>41 16 


■ >1 lf>27 




tHJ45 


•i4l2^> 


^'.'^Par! 




1kr746 


.154172 


1-1271A 


fl'0^21'' 


Hi747 








1 w 7 4 q 








1^74*) 








l.t75 1 


.54126 


;i 1 3 7 4 b 


"5 4134 


IH751 


i541 J2 


'>/3v'^2 




1«7S2 


■^n 54 


.Vrf7f)7 




1k"751 








t,)751 


1541 ^f, 


>«7737 


1774.1^ 17777e 


UI7S5 


'54141 


Hl674f> 


1 7775fl 


If 7Sh 


.5415. 


•■.•H7(,6 




Ik?-.? 








11-759 








1^7^J 








l,»760 








1k-7bt 








tfTbl 








1 W7b3 








1 W7bl 








1^765 








1^7hft 








1^7h 7 








IH768 








1t)7h9 








1 J77c» 








1»>771 








U-772 








U-7 7J 




l'.'i*?OJ 




HJ771 




-.1DH17 




li"775 








1 vt776 


'54152 


W1 774ft 


l25/'72 


1.)777 


,!54t5s 


e4371fc 


1776(1 »1 



HNE 

COM 

COM 

CMP 

PME 

CMP 

HNt 

MOV 

UTS 

SEV 

kTS 

MOV 

MOV 

HOV 

tRROP 

bP 



99$ 

(R2) 

(R2) 

(R2),(R0) 
99$ 

CHrcpAT 

l,PARSRV,8»CACHVfcC 

PC 

PC 

P»MEMKHP,a»PEpREG 

P2f aiVAHR 

FM,aiSBCAnR 

5 

9<JS 



jCOMPLEMENT DEST DATA 

;THICE 

;CHECK DATA 

•BRANCH IK ALL DATA NOT CHECKED 

iRESTORE CACHVEC 
{RETURN 

jSAVE ERROR REG 



.SHTTl, POUTINf in CL^AB 'T* BIT 



Ci RT«T r:Mnv 

HETPSW: .WORD 
lUC 



0«psw,-rspi 

CSP)» (Pf )+ 



;pnSH PRW ONTO STACK 
;SAVE ^^ RETPSW BtlLOw 



«7rt,(SP) ;CLEAP T BIT IN p5w ON STAC 

.gPTTI- RUllTlflL TO RESTORE THF T HIT 



PTI 
MTR 



PFSTPS! rtlC 

HOV 



ltS»-(SP) ;S[-T RETURN PC FOR RTT 

•CLEAR 'T' RlT IN PSW 
PC ;PFTUPN 

ll774aH,(a»pSW j5fc:T KERNEL MOOE 

PETPSW,-(SP) jPIISH ORIG PSW ONTO STACK 

FESPSW 



SHTTT KFtROARr !NT SKPV ROUTlMf- 

• THIS POIITTNF hANpLES INTERRUPTS }■ UOt* THE KFYfjOARD 
* 

• TYPING A CO^TPOI. 'C' '''IM. CA^'^P THE PROCESSOR TO HALT 

•TYPING A CAPRrG^ RETURN WILL CAUSF ^ CARRIAGE pETUHN-MNE FEED 

•TO Rt TYrFD. 

» 

#TYPTNr a CU^.T^•LlL 'O* Wir.L INhIhTT AN^ FHRTHEP TipEODI. THE SECOND CONTROL '0' 

• rtILt FNAtiLf TYPf-OUT AGaIK AND FChO A CH-LF. 
* 

»ANY fPThFt. CHAPACTFR WTIJ, .UJST hK ^.CHOKD. 



CNTPLC=3 
CNTPl,0=:I7 



TKISR: Kt)y 
hIC 



eSTKB,-(SP) 
M77t,^(^,tSp) 



;GET CHARACTFP 
;STRIP UNUSED BITS 
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m?7fl 


.-54162 


H227 16 


000003 




ltf779 


*-541b6 


ff01010 






t.J7(lrf 


■'5417 4 


ri2737 


H01334 


00 1776 


111781 


.'541 76 


1 ,t6 3 7 7 


125050 




1W7B2 


n54202 


r."5726 






1H783 


1154204 


t|00000 






lB7ft4 


^.5 4 206 


•«00002 






1^785 










lt)7Bb 


^15 4 21.1 


172716 


000015 




1<!7S7 


)54214 


001007 






l»79e 


"54216 


1M2737 


0011 34 


001 276 


1^7B* 


J154224 


106277 


125022 




1 V179<1 


"1512 3,1 


0"5726 






1H791 


('54232 


B00H812 






1H792 










111793 


•54234 


177716 


(100017 




1»794 


115424b 


E01B12 






1H795 


;«54242 


005726 






ln796 


(154244 


1105167 


1 25260 




1B797 


1154250 


1004,45 






\>>T>9 


.154252 


0127J7 


11P13 34 


001776 


10799 


.15426!" 


106377 


124766 




IHBH^ 


f54264 


000002 






I^H^I 










in«e2 


054766 


1044^6 






10883 


054274! 


011605 






1<1«04 


!i54272 


004737 


054516 




10«05 


;'54276 


0ll70i» 


001504 




10806 


P54)02 


1 10520 






108*7 


1154304 


105010 






10808 


054306 


H72700 


001526 




10809 


«54312 


(■41002 






10810 


.154 314 


1.12700 


0.11506 




10811 


1154320 


P1O037 


0111504 




10H12 


I 54 324 


0047 37 


(154604 




10813 


.'5 4 3 3*1 


1 '44407 






10814 


.154332 


005737 


001530 




10815 


054336 


1000H4 






10816 


1154340 


005726 






10817 


r54342 


105077 


124704 




10819 


,15 4 3)6 


000002 






10819 


r5 4)50 


105777 


124676 




10920 


f54354 


100375 






10821 


354356 


1 12677 


124672 




10922 


054362 


000002 






10823 










10824 










10925 










li»826 










H»«27 










1S>«29 










10929 










10930 


054 364 


1105237 


001276 




10931 


n5437D 


117746 


124707 




10932 


C54)71 


001356 






10933 


.154376 


(105726 









CIP 


ICNTBTC* (SP) 




HNf 


IS 




MOV 


ISCRliP-1 ,«i8RKC5 




ASPfi 


8STPS 




T.ST 


ISPlt 




HftLT 






PTI 




is: 


CMPh 


•15. (SPl 




HiJC 


2S 




HOV 


»SCoLF-1,«ISkE:05 




ASKB 


BSTPS 




TST 


rsn« 




1.T1 




2S1 


CMPp 


>CNTRLO.(SP) 




huf 


3S 




T.-ST 


ISPlt 




COH 


NOTVPP 




h»I 


7S 




MOV 


• SCRLP-I ra«SRI(;5 




ASRh 


CSTPS 


7S: 


PTI 




3S: 


.5KVBEf^ 






MOV 


ISP1,R5 




JSP 


FC,»»IDKT 




MOV 


(.■TKBH-PP^PB 


4s: 


MOVP 


P5, IpnH 




ri-RB 


IBM) 


5s: 


CMP 


fTl<BtB.20,R0 




lit- 


oS 




MOV 


»TKPFP»R0 


6S: 


HOV 


H0,a(TKBFPP 




JSR 


PC,»>BESKT 




PESRCC 




echo: 


TST 


04NOTYPF 




UPL 


IS 




TST 


(SP) + 




ri.PR 


eSTPS 




RTI 




is: 


TSTB 


8STP5 




l.Pt 


.-4 




MOVb 


l,5P)».«STPB 




BTI 





jftpftNCH IF NOT CONTROL C ( "C ) 

;ECHO CK LF 

jPOP CHARACTER OFF THE STACK 

; WtTDPN 

jWRANCH IF NOT <CP> 

;FCHO CR ['K 

;POP CHARACTLPOFt STACK 

; RtTLIRN 

{BRANCH IF NOT CONTROL (*0) 



;FCHU CR LF 



HF TRlEVt CHARACTER 

;G0 Tn LO*l CORE 

;GET HUFFER HTR 

;LOAO CHAR INTO HFR 

;CLFAR NFXT LOC 

;RRANCH IF NOT END OF BFR 

■RESET BUFFER PTR 

; RESTORE HER PTR 

;G0 BACK TO ORIGINAL MEMORY 

jTYPEOUT DISABLED? 
{BRANCH IF NO 
{FIX UP STACK 
{CLEAR IE BIT 
{RETURN 
iPRlNTEP PEAUY? 

{BRANCH IF NO 

•WOVE CHAR TO PRINTER 

{RETURN 



5PTTI. TFLFTYPF INTERRUPT SERVICE ROUTINE 

•THI5 POUTINF TYPES » MtsgAGE POINTED TO BY THE ADR STORED 

«IN LOCATION SFEG5, THIS ROUTINE IS TNTERRUPT nplVEN, 

I *##•*•••#••«•••••«•»•»••*•••••»•••»•••• »•••••»••»••<•••»••»•• 

PISR: li^C BlSHEGS {STEP MESSAGE ADDRESS PTR 

HOVB eSPFG«i,-CSP) ;GFT CHAR TO BE TYPED 

PNF FCHO ;G0 TYPE CHAR IF NOT ' 

TST (SP)4 ;POP STACK 



Mft INDEC-U-DQKDC-a ^'OP ll/fcX SSFl^'S CPU KXtRCTSFF MACVll ?7nt»(»<^) lAl-fEH-ll t«:PH PAGE 224 

DOtinCA.PU ^7-FF.b-77 i»9:5fi TFLFTVPr IMFRPlTT SFRVICF POUTINI', 



^fl37 

n n I . ■■ 
I" 114 1 

HH4 7 

.^ a * ^ 
i- ^ S '' 

..»JS4 






"71 



iP75 



/^4inn p'-»SH77 1 74f 4b 
.1^4 Ik'* L'^Tl? rttl^7J| 



■SUM 

"^ 111 » ' "^V^7 

■^ I 4 I o t 7 7 / 7 f 

'j* 12 L 'I 411 

. SI W,' 1 ^■■^'l■•*^'■■ 



V IM.37 
: 1 U- 3 7 
1 r, ^ 7 3 7 
. 1 WJT 
1 1 17 3 7 
^' I V 7 » 7 



■■'4', I'/ 



, t 1737 

. ';7m7 

1 ?7l-> 



esTPS 

•NULLS, «iSPFG5 



.•rLFAR IF bIT 



pi\KlTY H-l'Ut- ^fPVTCF 

1HIS FOI'TINF FIFTLPS UNKXPFCTLP TPflPR TO I 1 1 . IT IS ftSSU'^tD 
THAT Tht KPDOP ■)(>,<: TN CaCMt A^P o-AS Cail.Si--|j hV THt "OTHLR 
v.MHn" ^'T^t.K THBN THF "j^fiMrKli wDHr"" WHICH Mh:AN5 THAT THF. 
•ytkU DfllA TS STILL I^ THt- CACHK, bO, TH CLtAH THF HAD DATA 
Tilt KF-vni AnnPl-^S TR pKFhRtNCKO CAUSI-iG THt CACHK TP GO 
TO '■'ATr, ^\h'r^u^ TO CI: T Hit \'t>T^, THIS PfWVNTS A"^ 
ftl-flirfll-^ t-fKP-K-MrF Tn 7 HP KAIi k^OWil hpO" rpAPpINC. 



I- K-Ot< kf (. IST^ " 
'-■A l^J •• I- f n\'i , T 
(inijri PAir IS N 



IS f-tPI'WTi-i,, 1^115 7 AW[i 3 OK THK mk^OPY 
M<y TFSl'l' in SKI- IF TMK HAP DATA TS IN 
IT IS, ThK PPO(il-A'^ HFSTAPTS SI^CK THt 

'i t nsT ^'^^'t■ \i\- ^■■ . oihkptsiisi- [Hi- phpgpam 



l^tTI'pr.'S Til THS- M.nMFSR PPINTI-D TO H^ "SLt'rRK 



[Apt- i.c: 



I'.r 

. -■■ P ['• 



.1^2 v>'M7ir, 



I 77744 
V ' I 7 1 2 

■-'S4 17'" 

.1/'174/ 
17 7 7 7 7 



M 7 1 .^ 
,M71J 



V .' 1 ? 1 J 

1 77 71^ 



2»: 
is: 

PTt : 



SIM', 


1 -STJT 


11 .1=.»S 




■jt^?; 


'■ >1 1i/ 






•^IS^i 


, 17>..11 






■j1S2t. 


.1 )7i1 


17777.. 


t'.^4fM7 


S 1 S J 1 


i-t^li? 


|io.n«.> 


17777 


SIS*/ 


I 1 ?74 ' 


1 72 54.1 




S4S4fc 


> 1 ;'« .11 






S4SS. 


I 1?i.'2 







2 f ;ip) f Bsi-Fpps* : 

I ,;p) , fllUAflH J 

■ ?, <a« VAf^w ; 

,;. «Mf -irpo, ail-FPPV ( 
KiSl i-TRP, OiPKPAUl 
<7S* '3li Sf.PF PP 



.■-^Afl- M.AC '/twn MPSl llf'F THRU 

; Nh CATI Vt- O^t- (■'np' A FLAG 

. MNANTH |t K I P&l I IMF, 1 M 

;l WAVK I liT^KP THIS t-OlillNF PtFOkt 

;1 t-|M|ShKI) NFpnpnr^C. THt FIRST t.f<ROp 

:ihh Pi-C("''n FMi't-'Y aodrfss is hn thk 

; SI 'Ct' 

; sAVt. H.WPOp PSVJ 
;r.flVF PC 

;fiL.!HST HPHOR PC 

i; ;SilVb LPPUR hFG FOR TyPFOIJI 

jSAVF LPOP ALlPPhSS 

• SKI wf:tiirn AnitpESf- iF LuopiNf; 



t-Tl 

,1-U 



^»t.t.PaiiP,oiSLf'FPP ;RfS7;!RF' 1,00P APpPf.SS 

B-I , Pflp'-'t.i"- jfitSIOKF MFf^AllVF O^it. KOL A FLAG 

»^,(SP1 ;P[ir fil'PHLSS 'IN SIACK TO GbT npIi;jINA[, 

;PS.-J HACt^ 

;'',tT (iLP PSw 
f^SLi'LPH ;,1[I"P Tfi STAWr OF Tf.ST THAT MAD THt, PF 



)|:TFXT ^^ITCH HOWN SMhPuHriMF 

IhPOI'llf.F TO S^WF h. LOAI' KU-AB'^ (/,I,A'J[-) 2 (^ "F.w MGMT KNABLFP) 

1IS LOLTlNt. IS CALtFt f-y TMt- KtiHUApO INTKRRItPT, LINF TLOCK 

I7FPP(.1IT, llbF StPVlCF PtlilTl"!'-. "^"T 6FRV|Ct KHUTINK, AMI TYpI-: tlMF p OUT INF. 



» B \1 M U M 






jHHANCH IF '^t'^ MGMT DISAbLFD 



; SAVF; hi- Tiip'l PC 

:SAVF. I'Mt CIIPI^F.!JT PSw 

; r,n TO f krtjfh Mdnn 

;GFT M'PhPSS of PfiRO 

;f;h T PftP^ 

;r.tT FAPl 



MM'JDtC 


-1 1 -o^Kor-^ POP 


1 1 /6X .-^f-i-j^s rp 


nnerc . 


tM I ^7-^lr"-; 


/ 3 : 5 H 




l<M--9.> 


.■5 4S5? 


..■1 2. IM 






1 1 B 3 1 


"5 155 1 


..1274' 


t ../I/.' 




li'»92 


.5156 . 


•'12741' 


/;*/2/t' 




1/091 


'1564 


r/5Jl/ 






U U91 


■■'■5 156'j 


/127H 1 


054652 




liiimi 


■5 1572 


il .11 2/ 






U ti96 


^ 5457 4 


/1/22 ' 






lni.7 7 


.5457'j 


i 1 / < 2 1 






ItiRyS 


.-5 4'>..1 1 


.11 .1446 






1 '^^>e)^ 


■54f il^ 


iV.i2.17 






t, 9,1,1 










1 V19/.1 










I.><li.2 










l,.i..J 

I..O1.4 










1 .'^-"S 


,.'546/4 


K 5737 


('^15 45 




1 v9.*l. 


.54S1.. 


^ ' 1 4 1 7 






l."!."? 


,51M 2 


i. 1 26/1 






1 .in/H 


.:5 1M 1 


i 127.1 1 


/54652 




l,-,0t.9 


■54n2.> 


^12//1 






WO| 1 


■51122 


/12/.32 






1/91 t 


; 51624 


'1 2'*/l 






IS9t2 


;5 4626 


■127// 


17234/ 




t(9i 3 


.54632 


;.l /I 2.' 






1(*Q1 4 


•54631 


i:.li»22/ 






1,-91S 


[ 5 1636 


11 /31 / 






I 1-9 lb 


.-5 4 6 4.1 


1,1 i7 17 


.'5466,' 


1 777 ;6 


1,'917 


.-5 4646 


11?446 






1 l^9H 


.. 5465.' 


:> 1/2/7 






1,^919 


.54652 


/■•//«( 






1/92.1 


..5465,^ 


1, If,/'// 






1/921 










1/922 










1/923 










1/,92» 


.54662 


l'»5227 






1/925 


.5 11-64 


177777 






l/92ft 


i 54S66 


/.'I 4/1 






1/927 


'5467.^ 


:)//ii?/ 






1/92H 










1/929 










1/91" 










1/931 


, 54672 








1/932 


-'54672 


,,16637 


*'.'///2 


//I 7 36 


l/93i 


.:5470/ 


'Jl 1637 


(1/1536 




1/931 


154704 


162737 


'/t'/2 


/L-115 36 


1/9 35 


.54712 


iH 3737 


1 77572 


/•M 744 


1/9 30 


/S472./ 


CI 3737 


177576 


11/1746 


l«937 


"54726 


1>1 3737 


(1/1212 


//1742 


1/938 


(■54734 


012737 


('54744 


/•"I 212 


1/939 


'54742 


\'H^fi 






1/9).) 


•'54744 


/H737 


(1/1742 


(H'12 1 2 


1/94 1 


1-5 175 2 


C»2737 


17(U1(1« 


177572 


1/942 


i'5476'- 


I-I2767 


177777 


177676 


1 (1943 


W5 1766 


SI 3716 


t1'1212 




I/044 


.-54772 


^/a/aJ 






1/945 











PPU F XF.pr l.Sf \- 

COntf;kt S' 



!-'.1C¥1 
I-OaN s 



( ^ 1.' ) ♦ ( 



?7( 1 ,ifrih ) 

wniiliTlNF 



< 1 



■ U 



-(' 



^> 



t ?(ii', -( «!•>) 

-CF.M 

» SF* VPAR,PV" 
I'l, (♦^P)* 
I- ■> , ( F- ■•" 1 ♦ 
F * , t P 1' ) * 
h 4 , - ( S P 1 



; G F T f A F 2 

;HFHiC HACK TO 1,0* CUPF 



;t;tT ;i|)['PFSS OF SAUt: PllFfKH 
• PUT PAP fiA r A IN ''*F'4()RY 



;l--in' P^ li'P'i PC n% STACd 



,r>FiTTt rofiTF.^T t>>^ I TC" 'It' SPrtWuHT I (^ I- 

itnWROl'Tl'.F T" Ff-;-rOHF KIlARi*. 1, At.u ? (IF -^G^T KNAH),KP) 



RKSKf: 


Tf-Th- 


Hs V^U" 




:^i|-^^c(l IF '■'F»' ---GMi 




?'0V 


1 s 

( 5. P 1 » , P 4 

■ SSAVPAR,Pti 
(t I'l t ,Ht 




I'-.tT uKTilHN Pr 

:r> r APdkFS.S OF SAVF, 

;r;FT dtl' PA^^ nATA 




"dV 


f ktMt,P7 








■■1 1 ) V 
-f-V 


CPlrf) + ,K' 
« K 1 P A R .1 , P l" 
I 1 , f p .M * 




;f;tT ADHpFSS OF' PAp*-1 
:"tLurArL HACK 




'. I'V 


i 2, f Ri*) » 








...nv 


1- 3, £H'M 








't>V 


(sbs:;avp.S«., w 


p ^ 1^' 






row 


(■ I, -( ^Pl 






IS : 


UlS 


1 c 






SPAVPSW 


.mLK« 
.'■nPf! 


i 







(■ T AFillPT SIIMROIITINF 



KTAHpT: 
hlFLG: 



1^C 

.i-iopri 



jWAKF. FLAG yf.HO FIRST TlMF THRU 

;^F(;A^IVfe; o»jf: fop a h.ac 

;Mf-AJCH IF M PSr Tl-^F IN 

;J MAVK FNlFPFU THIS WUMTIiJF BLFORF. 

;1 l-lfMSHF(i RKPOPlK'iG IHF FIRST KRPOk 

:1MF SFCONO F^TPY ADUPESS IS ON THt 

jTiTACK 



f'OV 


? ( SF t , w»RF PFSW 


;SAVr FPpDp PS* 


N CI V 


( Sr ) , »i VADR 


jPAVF KRROp PC 


S'lM 


»7,o, VA'>R 




.*(.« 


pawMp.,*, ai(;fPMpfc.: 


;SAVF f^-iy"! 


» C)V 


w<t-''K2,»»PF.PMR2 


JSAVF M'lR^ 


1-1 nv 


s,,si,prpp,iai.PKPAnp 


;SAVF LOOP AUORFSS 


"OV 


» 1 S» t^<sr.F F PR 


-SFT RFTUWN APR IF [.QOpIN 


F.BFOP 


J 




pnv 


Mipppa(>R,a|SLPt PP 


;HF.3r'^HK LOOP APR 


LfC 


fll7 i/'»o»««M»''R" 


;r[,F,Ak FRR0R5 


MOV 


«-t ,KTMG 


jPF.STOPK ^FGATIVF ONt FOP 


MOV 


l«tSLPFFP« f SP) 


;GFT LOOP AOOPFSS 


1 TI 




; PFTtlPN 



DOKnca.Pi 1 



DyKDC-A POP U/6X SKRIKS CPU KXfeRCTSFp MftCYll ?7(J0(»6) P7-FEB-77 IO1PI8 PAGE 22b 

•*7-ff;b-77 o9:Sfl K1 ABORT snppntn iNt 



U' 



1*6 



K1 q 1 7 
1 vPI ? 

1^955 
I ^'05 7 

1 wq'.g 

I ^ab* 
1 v'if,^ 
1 /n*=ift 

1 .1'Jh-t 
l.'P/ ' 

U>W7 3 



t /- 



'7^ 



lt><)7 1 
1 ^'l?^ 
1 I- 'J 7 6 
M477 

u o;« 

1.-17-J 
m J >! 5 

ii' ih 7 

1 .-IP a 

t .'t>9? 
1 r'^'V^ 

1^.^9 4 
U^ J 4 S 

1^'<jq7 

UA y 9 =) 



/S1774 
i-^477* 
^"■1776 



•SS 14? 
. S ■» ^ 5 *! 



tit's??? 

177777 
MM t01 



(ilfcbJ7 
P I 1 K 3 7 
I'»?737 
k^i i»37 
*1?73; 

t ' 37 J7 
t'l?7o/ 
.' < 3 7 I h 






■ 551 I 
■SSI 3 






■'16^17 
» M h 3 7 
1^7737 
/I 27i1^ 

rti 37)7 
;M 37J7 
1 ,Mf(ll 
'^1 3737 
►: t 7 T h 7 
I 1 371fj 
ni 37*b 



i"15 36 

"1212 
S5H4? 

^1 7 42 
77777 
■M 7 I 2 



CH)I536 

t*>-'H7i?:l 
l7776h 
lull 21 2 
('S5144 

1)^11741^ 
177777 
»^.n7 36 

Hi' 1212 



^'>'il7^ C^Jt^Jb? l•■,^^)^*,^7 

''i';i 7») ^'I'^W^? 



t-oi 74'^ 

**^I ?12 
I 777i*6 



NKSKPVF-D INSTPUCTTON POHTINE 



KFSERP: 
RESFI.G: 



»« »»«*««it<i»»#« 



W''l'4 3f> 
Hfr!l742 
l"^121? 

45 "^ 1 ? 1 2 
17772-1 



.WORD 

BFO 
HALT 



;"AKt. FlkC, y,tRO HP5T TIMF THRU 

;NLGATIVK ONt. FOp ft FLAG 

jBRANCH IF FIRST TlMt IN 

;T HAVF. ENTFRFD THIS ROUTINE BEFORE 

;T FINISHFD RFPORTING THE FIRST FHRQR 

;THF SECOND EINTBY ADDRESS 15 ON THt 

;.'^TACK 



MOV 
f-T! 



7 rSP) , »tRFPPSW 

ISP)»91I VADR 

97. B« VADR 

ff«Sl PFPP.H^PEPADR 

I IS.««Sl.PEHR 

2 

fc»IPh PinP,MtSIiPK.RH 

#-l,BF5;FLr: 

MBSl.Pf^HP, tSP) 



jSAvt: psw 

;SAVF ERROR PC 



;SAVt, LOOP ADP 
;SFJT RETURN ADP 



IF LOOPING 



jRFSTORb: bOOp ADR 
fRFSTORF NEGATIVE ONt FOR 
;GFT loop ADDRESS 

; PETII^i'J 



.SbTTI. TRAP TO 4 EFRVICE pOlJTjrJF. 



fPPPT: 


JNC 


KPFLG: 


. wopn 




MFU 




HAl T 



NOV 


?f SP),«tHFpPSW 


(-'OV 


(SP»,«»vAnp 


Ml*- 


#?,a»VAOR 


HOV 


• I'SfSTK rSP 


M(>V 


»iCPUFRP,«»RKPRt-0 


"OV 


**llS'■PF■pP^a«Pt:PH^G 


•U)V 


dlS.hilSLPFFtR 


f K F- n p 


1 



^•RtPREn, «f SI.PEHH 

»-i .kPvy.Q 

feaRKpPS'«,-(,SP] 
P»SI PP"HR, -( SPl 



;MAKF FI AG fcKPO FIRST TIMF THRU 

;NEGATlV6; ONF FOR A FLAG 

;MRANCH IF FIRST T|Mt IN 

;I HAVF FNTERED THIS POUTINf BKFOKF 

;I FINISHFD REPORTING THE flRST ERROR 

;THF SECOND ENTRY ADDRESS IS ON THE 

rSTAC 

;SAVK ERROR PSw 
fSAVb ERRUR PC 

rPESTOpE SP 

;GET FppOP MbG 

JSAVE LOOP ADR 

;.SET RETURN AOR IE LOOPING 

;RET f.OOR ADR 
;RRSTOHF NEGATIVE ONt; FOR A FLAG 
jSETliP STACK TO RETURN 



^■TCPOBRtAK TRftp SFPVICF I'OITINE 



THIS POUTThF Me:PhtY SETS A FLAG 
WHFN THf' WCMITINE Hn,$, SEEN E^fERKU 



I'JC 

KTI 



;?ET MtCROhPFAK FLAG TO 
rlNDICATF TRAP TO 4 OCCURRED 
; PF.TllRN F HOM TRAP 



■48 lNDFC-1 I-nQMlC-n PDP n/hX 5FRJF5 CPU EXERCTShR fACYll 77(lt'Wftl .^7-fkH-77 

DOff>CA,Pn **7-FEH,/; t*q-«;8 MICROBRFAh THAT SFRVICE ROllTirE 



''8 PAGt. 2?7 



1 t P^2 V "i^^^" 
1 1 1'V! 3 



'^ICPOHPF.AK TRAP FLAG 



nIliJI2^'^;ll"°°''2'^"J »'"' '"" SERJFS CPU EXERCISER H«CY1 1 27(lBe6) dl-FEB-TT laidg PdGE 3]e 
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11004 

liens 

1 1006 

UDe? 

I 1008 
1 1009 
11010 
11011 
I 1012 
11013 
I101« 
1 1015 
1 1»16 
1 1017 
I 131() 
1 I c 1 9 
I \^ia 
1 10J1 

I lxi2 
1 inJ3 
11074 
I 1025 
1 10J6 
1 1027 
1 1029 
I 11'29 
1 I03» 
licit 
11032 
110 3 3 
11031 
1 1035 
110 36 
11037 
1 1039 
1 1039 
t 1040 
1 1041 
11042 
1 li>4 3 
1 10 14 
1 I0«5 
1 1046 
I 1017 
1 1048 
1 1049 
1 1050 
1 105 1 
1 1052 
1 1053 
1 1054 
1 1055 
1 1056 
1 1 05 ; 
1 10S« 
1 1059 



055202 
055204 
055206 
055210 



055212 

-155214 
.)55216 
055220 
.155222 
055224 
.'55226 
!!5523>i 
055232 
1)55234 
055236 
155240 
055217 
05524) 
055246 
055250 
055252 
•155254 
^S55256 
k'55 260 
05526? 
055270 
055274 
.'55 302 
^55306 
1/55314 
055 122 
;15533 1 
055 3 36 
'55141 
■55352 
"55 360 
■■'55 366 
(55374 
^55402 
055 110 
M55416 
055474 
^55432 
055440 
':5544(> 
055454 
1-55162 
'55464 



000000 
000020 
1*9000 

1 40020 



B07154 

002176 

t}0a000 

000000 

002216 

K02256 

0.10000 

'0000 

002322 

002301 

0555J1 

0555 1 1 

05632» 

>;5632; 

055517 

055525 

'■5 6 120 

15„320 

i"it,»H 

056 357 

046200 

04651 I 

4 4 510 

046511 

051105 

020103 

050055 

053523 

042524 

^201 17 

051501 

0701 23 

0441 2 t 

i"461 1 1 

070107 

042503 

.070104 

851505 

070111 

042523 

020122 

040503 

1 000 7 2 

042504 



^,53517 
000077 
044107 
000077 
047522 
014120 
020103 
020040 
052123 
052523 
050055 
047103 
070105 
05 15 17 
042504 
02012 3 
051 104 
053440 
042502 
2010 4 
042522 
044524 



046040 

050122 
051531 
050040 
020040 
047040 
050102 
05150] 
000124 
047506 
047111 
044526 
047101 
053111 
0461 1 1 
052440 
047506 
047514 
047117 



ITHE BEIOH TABLE REPBC5EIITS THE 'NEW PSH SET BY THE PROGRAH ON 

ISUCCFSSIVE SUB-PASSES. 

INOTE IHt BELOU TABLE HAY BE MODIEIED TO CAUSE THE PROGRAM TO RUN 

HINDER USER DEEINEO PARAMETERS BY PATCHING IN THE DESIRED PASS PARAMETER 

IFOR EXAMPLE TO CAUSE THE PROGRAM TO RUN WITHOUT SETTING THE 'T' BIT 

(IN ALL PASSES TATCH OUT THE 'T' BIT IN THE TABLE. 

PSWTABI 000000 , 

;T-BIT TRAPPING 

;USER MODE 

;U5ER MODE, T-BIT TRAPPING 



000020 
140000 
140020 

iMESSAGFS 

.l VEN 



HFGINX: 



046040 MfiGl : 



"SG2I 

M5G3; 



PP3n5 

HKDS 

,WOPD 

.WORD 

BP4C51 

PSCSl 

,*ORD 

, WOHU 

MHTTer 
imtTM. 

.wOPD 
.-/OPD 
.MOf>U 
.fcOPD 
.WORD 
.WORD 
.WORD 
.ivORD 

, -own 

. WORD 
.45CI2 



MSG5 
M.SG6 
MSG21 
MSG21 

M5nt0 

M.5G1 1 
H,5G2 1 
0S(;21 
H.SGI5 
MSG24 
<CPI.F>'I.OW MM?' 



•ftSCIZ 'HIGH LTM?' 

.ASCI7 /l-PHOPPC PHYS-PC PSW 



TEST NO SUBPJS-PASS CNT/ 



MSG4: .».scn /THl: c-OI.LOuING DMICES and nPIVFS hill be used for REL0CATI0N!/<CRLF> 



044526 042501 



.ASC17 /npVirE ljftIVES/<CPLF> 
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.ASCIZ 7PP03 ? 
.ASC12 7PK05 ? 



1 1060 


055472 


012011 


044522 


042526 




1 1061 


055500 


10012 3 


000 






1 1062 


055503 


122 


30120 


004163 


MSG5: 


11063 


155510 


0110 








11064 


.15551 1 


122 


0301 13 


004465 


MSG6; 


1 1065 


155516 


000 








1 1066 


055517 


122 


030120 


004464 


BSG10 


1 1067 


(155524 


000 








1 106R 


055525 


122 


0301 23 


004464 


MSGll 1 


1 1069 


055532 


000 








1 1070 


^55533 


104 


053122 


052123 


MSG12: 


11071 


055540 


020101 


043440 


051 1 72 




1 1072 


1J5S546 


042522 


020107 


041440 




1 107 3 


055554 


U51123 


043505 


070040 




1 1074 


055562 


053440 


042122 


047103 




11075 


05557.1 


9201 24 


041040 


051525 




11076 


ti55576 


042101 


020122 


042040 




11077 


4;556a4 


645521 


042101 


07012? 




11078 


055612 


0414 40 


0461 31 


042191 




1 1079 


P55620 


074122 


050122 


031460 




11080 


''55626 


020051 


050040 


054510 




11081 


055634 


020123 


05250? 


040523 




11082 


155642 


051104 


000200 






11083 


055646 


041440 


030523 


070040 


MSGl 3: 


11084 


355654 


020040 


051127 


041504 




110B5 


055662 


052116 


020040 


052502 




1 10H6 


055670 


940523 


051 104 


070940 




1 1087 


055676 


940502 


051 104 


054105 




1 1088 


055704 


070040 


051504 


040513 




1 1089 


055712 


051104 


020040 


041440 




1 1090 


«55720 


3112 3 


020040 


070040 




1 1091 


055726 


E)41440 


031523 


020040 




11092 


055734 


029040 


051104 


051526 




11093 


055742 


1340524 


020040 


051105 




11094 


055750 


051122 


043505 


000300 




11095 


055756 


042504 


041523 


046131 


MSG14! 


11096 


055764 


920940 


042140 


031122 




11097 


055772 


070040 


020040 


042449 




1109B 


056000 


031522 


020040 


030040 




11099 


056006 


059122 


041503 


000200 




11100 


056014 


040515 


051523 


041049 


MSG15: 


11101 


f560J2 


PI51525 


052040 


051505 




1 1 102 


056030 


042524 


020122 


000 




11103 


056035 


040 


051503 


020061 


MSG16: 


1 1 104 


1356042 


020040 


05344b 


042122 




11105 


056053 


047103 


020124 


041040 




1 1 106 


056056 


051525 


042101 


020122 




11107 


056064 


041040 


042101 


042522 




1 1103 


056072 


11701 30 


020040 


046440 




1 1109 


056100 


031122 


020040 


070040 




11110 


"56106 


041440 


031123 


028040 




11111 


056114 


020040 


020040 


052123 




11112 


056122 


020049 


020040 


042440 




11113 


056133 


020122 


020040 


020940 




11114 


056136 


041419 


031523 


090300 




11115 


056144 


020040 


041503 


020040 


MSG17: 



.ASCI7 7RS04 



.ASC17 /DPVSTA ERPREG CSEtG URDCNT BUSADR DSKADR CYLADR(RP03) PHYS BUSA 



.ASCIZ / CSl 



WpDCNT PtlSADR hftDRFX DSKADR CS2 



DRVSTA ERRREG/ 



.ASCI? /DESCYL EP2 



.ASCIZ /MASS H'7S TESTER / 



RPCC/<CRLF> 



.ASClZ / CSl 



WRDCNT BUSADR BADREX 



CRl PHYS BUSADR/<CRLF> 
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IllM ■■■ibl(^i ti^'ii^J r?0P4t" nil«8I 

1111? . St iV't. r'a'^bl Hl3Hb5 tn4-*b7 
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11116 .Sd^.i'. r3b'>2i liOM 

11147 '5b41l 12*> t^lJSlb t)*.H13^' M'l: .kSCl?. /U'JFXPfcrrFu IPAP TO 1/ 
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IllbJ f5b522 r*i2im p121i^5 t^,S2i'4-1 

11164 i'5o53' paj522 t'2M12[' H 4 7524 

11165 '-505 lb "•3i'4 1/ l^^ilPbll 

llibb ,SbS12 ("44526 1^='2I22 tJ4l52t' Ot-2: .ASCI?. /V)HTPC PHVSPC ^Sw/ 
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M« INLFC 


:-i ]-i'gv nc-" PDr 


1 1 /6X ftPirs CP 


DOcncA, 


,P11 y)7-lLH-77 i*9:^H 




itm 


.JS6576 


.•'•/.in 1 






11175 


.-5bbv10 


.171 25 


l)5 41H5 


.H252.) 


11174 


-'56606 


.•5211) 


.1121H5 


(15 2.) 4-1 


hit; 


. "5661 4 


1.V522 


il2l^l2n 


(147524 


11 17fi 


"56622 


tiMmiA 


.i).1.'65 


IMblS-l 


11177 


■5t oJJ 


Ii4f 5..7 


.'2452 1 


.!(•.• 


HIT) 


.i566!5 


1 26 


1151 111 


.■5«124 


11179 


"5b642 


■2^11. •) 


i.5l«i'4.) 


(15 451;) 


1 1 1 8J 


1 5665.- 


.•'.II 2) 


112W1.1) 


(•2Hd4.1 


1 1 1»l 


»5b656 


i»5.<P4.' 


l«5352t 


()2(1ii4(l 


11182 


'15666 4 


('70(^ 1." 


.146515 


fell.ll 22 


1 1 1H ) 


156672 


P?.^Mi^ 


l.?0d4.* 


(•46515 


1 1 104 


.»567fl,' 


'• ) 1 1 2 2 


.1.1 !• 




11185 




'■56711 






1 1 1 Sb 


k-567^1 


*.»15)b 


(•.•1536 


001736 


11187 


-56712 


.;i-n 14 


.) .11746 


0P1000.1 


11 1 8fl 


■•5b72 1 


1' 471 25 


.154105 


042520 


1 IISI 


i'56726 


;,'5 21.^) 


1'121H5 


057.)4.^ 


1119^ 


.•567)1 


(14.<522 


H2.)1 21* 


047524 


11191 


V 567 4 2 


(■ ^ / 4 4 • 


11 )2.)61 


00.1 


1119? 


.;56747 


1 26 


.•51111 


0501 24 


1119! 


.■56754 


.■7al^! 


..5i,i)41 


054510 


11194 


.-56 76 2 


1-4152) 


ii5M04i^ 


07010 1 


11195 


1.56771) 


35.) .14.1 


.•5352) 


020040 


1 1196 


1'56776 


f464»,! 


H465M5 


04744'^ 


1 1197 


05 7 1.1^4 


r51122 


Il5t»4n 


043505 


1 1 199 


.157H12 


PS4 






1 1 199 




(■57.'1 I 






1 1 J^-* 


■157^14 


(•ni5)6 


P.11536 


001736 


1 1?<^1 


ri57t122 


t..1174.* 


t^'iw.l.li^ 




1 1 ?fl? 


i.57ii26 


.•.I.. 


^.•1 


000 


1 17^1 


• 57.1)1 


.•.).) 






1 I2B4 


'■571112 


'14.)521 


m4522 


054524 


H7Si5 


"5784.1 


l'4244.» 


1151123 


0511 17 


1 1 7t1t> 


V!57il46 


U4204^ 


C51125 


0471 1 1 


11 JB7 


;'57?54 


147.J1.17 


il4n5fl4 


040524 


1 17kl8 


1571>6 2 


.•41 44« 


1I4251H 


04550) 


117^9 


.<57H7v' 


t*?t) 






1 1?M 


.157^7 1 


123 


1141522 


042101 


11211 


.157.176 


Ii7?122 


l"42.)4« 


052123 


11212 


-5711)4 


ll'lt^X 


C2K122 


046440 


1171 J 


•157112 


;465.<5 


».42440 


051122 


tl2U 


i>5712J 


1!51H4« 


1'435rt5 


000 


1 1 7iS 


.•57125 


(1^.1 


nm 


000 


I 1716 










11217 


-■571 !.> 


P';il75H 


H.-11536 


001740 


1 1719 


.1571 )6 


COUXHd 






11219 


1>5714.» 


»511 85 


.>47522 


070122 


1 122-1 


.157146 


("525J11 


.-44522 


043516 


1 1221 


157154 


K4234B 


H521H1 


020101 


11772 


."57162 


0441.11 


1141505 


02651 1 


1172J 


^5717.1 


H42522 


(•47514 


07010* 


11724 


1'57I76 


t.1i527 


02H123 


054502 


11725 


>)572D4 


114144.1 


0.1(112(1 




1 1226 


f5 7 2 1 C 


<151 1 2) 


(14H501 


051104 


11227 


(•57716 


K7.)U4H 


(•51584 


040524 



.A&C17 /I'NK^f'SrTFt, TRAP TU ?S«(mGMTD/ 



.ASCI? /VIPTPC PHYSPC 



.wnpD VAC)P,VAnR,pFpPS.^,P[-:PMPt*,Hf''PMR?,H 

.AsCl? /llNFXPbClFO TfAp TO 114/ 



.ASCI? /UlkTPC PHYSC PC 



,W0R1) \lflPW,VAnR,Rf-PPliW, "I- PH KG »ki 

.kvte: ^--i I ,<A,a 

.ASCI7. /PANITX tPhOR DlFrtlf-G OATA CHbCK/ 



, BSCIZ /ShCAflR nsTAnP MfM FHW RKG/ 



. F" V K K 

,kURD StCADP,VAnR,RF.PRFG,i^ 

.ASCIZ /FPPOP DUPING DATA CHFC -PtLOC WAS OY CP/ 



.ASCI? /SRC ADR OSTADR/ 



MAINDEC-l 1-DyKDC-A PDP M/6X SERIFS CPU EXEpCISEH MACYlt 27(1R06) M7-FCB-77 lffll»8 PACE 232 

DOtincA.PU a7-PEB-77 »'»iSB micpobpfak trrp sepvick routine 

7LFR0R nUPIMG DATA CHECK-RtLOC WAS BK 1/07 



OEVlCK THAT niD XFER/ 



11J?fl 


»572J4 


r5iia4 


dda 








11229 




e5723(« 








.EVEN 


112JB 


115723.' 


0(11 3(44 


(101536 


000000 


DT6: 


,(*ORD 


1 I2M 


W57236 


051 1«5 


(147522 


020122 


E»10! 


.ASCI 2 


11232 


"57344 


ti525(14 


H44522 


043516 






1 1213 


(57252 


0142.14H 


(1521H1 


070101 






1 1234 


••5726-1 


(1441143 


(•415H5 


07651 3 






1 1235 


157 266 


(M2522 


(147514 


070103 






11236 


1-57274 


04«(527 


(•20123 


054502 






1 1287 


.1573.12 


1)4444(1 


H47457 


000 






11239 


U57 3vt7 


123 


114 1522 


012101 


DH10J 


.»SCIE 


1 1239 


057314 


1".I122 


(•2(1(14(1 


051504 






1 I7ti; 


[•57322 


P4»524 


t<5lltl4 


020040 






1 1 741 


»5733.» 


B42»4(l 


(15 3185 


01151 1 






1 1242 


t57336 


B7Jla5 


1(44124 


052101 






1 1 243 


1157344 


(•42(11(4 


(112111 


054040 






1 I74» 


(•57352 


S'425116 


(•(1^122 








1 1245 


(157356 


HOd 


(1(11 


003 


DP 10: 


.(•YTe: 


1 1746 


d57361 


«TtA 










11247 












.KVRN 


1 1248 


.•57362 


.).»1'D1 


nm536 


001310 


KT10: 


..(ORD 


t 1219 


(•5737.1 


C^l 112 


(1.1(100(1 








1 17f»B 


I«57374 


(17.1 (•l.l 


(•2(304(1 


070040 


DHl 1 : 


.4SCI-(' 


1 1 7S1 


B574fl2 


e2a'44.' 


(12»(14(^ 


B20044 






1 12S2 


H5741.1 


(•7.(('4.1 


.14204(1 


052101 






1 1253 


..57116 


(i3.l5.ll 


.l2(}(i4/ 


070040 






1 1254 


K57424 


(>2(»e'4.1 


020[>4(' 


02004.' 






1 1255 


■•57432 


H?,3f td 


02004.1 


070040 






1 1756 


!>57 443 


(17?{»M 


02(3.54.. 


020040 






1 1257 


..'57 446 


.(7^?4.1 


02004(* 


020040 






1 1 25B 


•57 45 4 


(12^3 1.1 


(•42040 


052101 






1 125^ 


.."57 462 


»311«1 


000 








1 126<l 


057465 


0(15 


000 


005 


DFll ! 


.RyTE 


1 1261 


(15747.1 


P0(1 










11762 




P57472 








.P VFN 


1 126 3 


(-57172 


H01461 


0(.1450 


001471 


DTU! 


."ocn 


1 1264 


(.<575H.» 


C«1452 


000000 








1 1265 


)575d4 


(-4 1125 


02(^105 


017516 


EM12: 


.ASC12 


1 1266 


.57512 


("76516 


054105 


051511 






1 1 267 


r-5752.) 


?i4^521 


(152116 


016140 






1 t7M< 


"57526 


(•165^5 


051117 


020131 






11269 


.•57531 


p5 1 1 w5 


P17522 


000 12? 






1 127.1 


(■57542 


.'14120 


051531 


011040 


UH12: 


.ASCII 


1 1271 


.15755. ' 


t!5|52S 


012101 


00012? 






1 1272 


,157556 


.1112 






DH2: 


.BYTt 


1 1 273 




(•5 7 56(1 








. EVEN 


t 1274 


•5756(1 


(•^1226 


000000 




l)T12! 


...ORO 


1 127S 


("5756! 


f411 15 


02012 4 


017516 


t"l3: 


.»SC1F 


1 1276 


.'57572 


(•26516 


054105 


051511 






11277 


(»576.i:( 


in .1524 


0521 16 


016440 






1 177S 


.■576.16 


I 16505 


051111 


070131 






1 1279 


.•5761 4 


1'51 135 


047522 


0001 22 






I 17»i1 


1.57622 


('141 2.1 


051531 


010440 


IJH13: 


-ASCI? 


1 17BI 


•(57633 


(•12U(4 


042522 


051523 






1 I2>)2 


('57636 


oa.i 










1 I2B3 


.■57637 


136 


047514 


052101 


E114: 


.ASCIE 



STMPt«,VADP,STWP5,STMp?, 
/ [)ATA1 



^ l,TMPPi,FkFG2,Fl,TMP],FRE:G3,M 
/[IHK W0N-FXISTA'4T memory ERHOR/ 



/PHYS bL'SADP/ 



s<innAT, w 

/■«HT «IO"i-FXTSTANT MFMORY ERHOH/ 



/PHYS ADDRESS/ 



/F1,0ATINC; POINT (■■RHOR/ 
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. F-.VEN 

.WORD FTMP4,EREG2iFTMPb,EREGi,« 



1 12A4 


057644 


C471 11 


020107 


047520 


1 12(15 


05765i 


047111 


029124 


051105 


1 1286 


'•5766.1 


017522 


000122 




112(17 


M57664 


012011 


052101 


030501 PH14: 


1 17SII 


(■■57672 


00441 I 


004411 


040504 


1 1289 


457700 


040524 


000062 




1 1290 










1 1791 


:>57704 


b01134 


001450 


001440 DT14I 


1 1292 


• 57712 


001 452 


000000 




1 1293 


i>57716 


004 


000 


004 nF14; 


1 1294 


057721 


000 






1 1295 


B57722 


[•42504 


044526 


042503 E.KI5: 


1 1296 


(^57730 


04404.1 


047125 


000107 


11297 










1 1296 










11299 


057756 


(10000^ 




PIDTAC: 


1 1300 








;!0(.»#(i 


11 301 








;THE FO 


1 1302 


057740 


1(501 17 


051105 


052191 SUTCH: 


1 1 303 


057746 


017511 


040516 


020111 


1 1304 


057754 


053523 


052111 


014103 


11305 


057762 


051140 


052105 


014524 


11306 


057770 


043516 


100123 




11307 


(157774 


B53523 


052111 


044103 


11308 


160002 


0B4411 


P52411 


042523 


11309 


B6001B 


200 






11310 


■160011 


040 


030440 


020065 


mil 


060016 


E36110 


030440 


030060 


11312 


.160024 


030069 


094459 


014011 


1 1313 


,160032 


046101 


020124 


047117 


11114 


0600 40 


043440 


051122 


051117 


11315 


060046 


200 






1 1 316 


O60U4T 


040 


030449 


020064 


11317 


069054 


P36440 


030049 


030064 


1 1318 


060062 


^30060 


004460 


046011 


11319 


06007.3 


047517 


020120 


047117 


1 1320 


060076 


052040 


051505 


100124 


1 1121 


060 104 


1190040 


031461 


020040 


11322 


«60H2 


070075 


031060 


030060 


1 1 323 


060120 


030060 


004411 


047111 


1 1324 


060126 


044510 


044502 


020124 


11325 


1160134 


051 105 


047522 


020122 


1)326 


060142 


054524 


042520 


052517 


11327 


060150 


051524 


200 




11328 


060153 


940 


030440 


020062 


11329 


060160 


036449 


030040 


030061 


11330 


060166 


039060 


004460 


044411 


1 1331 


060171 


044116 


041111 


0521 11 


11332 


060202 


(152440 


042502 


200 


1 1333 


060207 


049 


030440 


020061 


1 1334 


060214 


036440 


030040 


033069 


11335 


060222 


030060 


004460 


044411 


1 I3J6 


r60230 


014116 


041111 


052111 


11337 


060236 


B44440 


052124 


051105 


11338 


060244 


052101 


047511 


05J516 


11139 


160252 


700 







,ASCI7 /DEVICE HUNG/ 



•THE F0r,l.0wING AsClI GETS OVEPLAYfD k^HEN THE PROGRAM RUNS. 

" " />scii /opFPATTOM&i, Switch settings/<crlf> 



.ASCII /StolTCH IISE/<CRLF> 



15 = 1MI?10P"M HALT ON ERROR/<CPLK> 



LOOP ON TtST/<CRLF> 



O =fl2«0RH INHIBIT ERROR TyPEOUTS/<CRLF> 



IMHIHTT UbE/<CRLE> 



INHIBIT ITTtRATIUNS/<CRLF> 
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IIM.! '^60251 <?i^ M30440 P12B(^6H .ASCII / ! U! s B02HPW BELL ON ERROR/<CRLE> 

lim i»6.t26il (*16'140 H30(^4i^ 011P6l^ 

IIM2 >^f3^2f>t> t*3>^»b-) OP416H 041M11 

in41 W6i«274 ("lolaS (<2Q114 047117 

11344 Vtb9iivi2 ^424*3 1»51I22 t)SHl7 

11145 06^3l<» 7?m 

11346 1'6(,^M1 ^id H20H4H «?H**7I .ASCII / 9 « ^01(*1**1 LOOP ON FPR0R/<CRLF> 

11317 i^t^vt'ilb t'3644ifl li3tU)40 t*3»l46'^ 

11349 i«6e'324 ei^^b?* kM446H P46H11 

11349 '•fr 1^332 f47^I7 f20l2Pt 047117 

1 M^.> >*f-»3 4,' ^'42^^Jl W51122 M';ill7 

I I3V1 ^■6fr*34t, 2rf.i 

1135? •6,^3*7 P^l^ i*?fl('4H P70t<7i^ .ASCII ? P = HHPI4M^ INHIftlT RELOCATION VIA I/ODEVXCfc:?<CHLF> 

113^3 •ib<'354 i'3fe44^ tn»(y'4t1 t;3tltibH 

11354 ',bH 36^ rSiflilfe 1 r- 14461,1 t*4441 1 

II 3S5 '^^,137/1 f4411f> C4III1 tlSZllI 
11156 ^-6^37*1 CSlMi;^ i*4blMS y4l5l7 
m57 r6a4^4 J">2U)1 ►^'iT'ill P7P1I6 
U35» 'j6^4I? :^44'i2b l*?01Pl (*?75ll 
1 1 3b'i '•6»t4?0 tT7ptll7 (I425H4 ^-14526 

I I 36t' »-br)426 f 425711 7**^^ 

II 161 i»bO*3l Ol'i ^^20^^4^ H?;i(»67 .ASCIT / 7 = yiClP2«l* INHIBIT TYPEOUT OF THIS TEXT AND SYS SiaE/<CRLF> 
11362 V^4Jt> V, *b4J.i H3Pit«4;i «3tfrt6H 

11»63 ^61^*41 Klt;.^62 c.M^bt^ v»44*n 

1 Mb 4 t'6.i*45 2 P44116 rll III Vi52t II 

11365 ,v6,*4b,'' r52:»t.l n5ifl131 017S05 

1 Mfth i*bt^466 "52WS H4744M 07(^1*16 

1 1 36 7 •f^y^il i ;'4412» 1'51511 p5 2'M'i 

1 Mb^ l'6tf5^i t'';41^5 l'2^124 B471Wt 

1 nb9 '6.^5 1 ■ )rf7ij1i>ll (^5 4523 07l'l23 

t 1 17v' '6/5 Id P4 45 2 3 fr 12532 209 

IM71 ,;bB52* ifi/i H2(,li*4i^ 07fci6b .ASCII / b =[*tfl(*ll*M INHlHTT PtLOC AT T OM/<CPliF> 

111^2 ^■6*'"i3l* 1^611/1 n^p^4,» ulijUbH 

1tW3 ■6^»S3f» t*l«t'b1 4^^*44611 H44411 

11174 ,t6'^544 ('41116 k411U 052111 

1M75 .■bi,'';52 r5W4/ 0461kl5 t*4l5l7 

11376 ■Jbir'bb.* (.521^1 (»17511 IWHllb 

11177 :!hf.566 t>2«(;^4^ **)244i^ H?HH4(i .ASCII / 5 = I^HPlH4ifl INHIBIT POU*^D PObTM RELOC ATI0N/<C Pt'F> 

1 1 »7ft l,!bt)574 f"2^^75 p3PIKbH 03W(^6fl 

11379 ;»6^6,W «3^v»b4 rir4111 H47111 

ll3rt-4 «6;*6 1.' '1*451 it ill45H2 07M12'» 

1M«1 'ib^olh ^. 47522 l'l4712"i P7H1H4 

11*42 ;'6<)t,21 P'17«>22 (-U4502 i^2Hll6 

]t3B3 ,16/632 ^42522 017511 0405ifl3 

1Mfli .6^b4:^ •H4521 H47117 20;^ 

1 I 385 M6.ibt5 -44^ r?(M4i* i,1?0t'64 .ASCII / 4 = l*|fti*02l(J INHIBIT RANDOM DISK ADl)RESS/<C KLI- > 

1 1 SHf) f!6Kj6 5 2 '116 M^ (t1kH'4i.' tnwi'^bv* 

1 1 187 .!6^bb > 1;3| ^hii (',144b.!i Oi4 11 1 

I I 1S(J 1*6^666 i'441lD IMHII fl52111 

111b'* 1*60671 l?51it4* IM7101 0475t*4 

1115^ "6(^702 :f7^n5 r144504 045523 

11191 ^-6.^71^ i■A^ii'^ 11421H1 012522 

1119? V6/7tf> ^51<!21 20il 

11193 ■'6/771 i:-\A i^7i,n*4i) ^2^=^63 .ftSCIT / 3 = f*0O0l0 INHItilT M'iT/<CPLE> 

11191 ; 6 'J 72b I,.- 1644/ 3ri^»44 010.^6^1 

11195 ^■^^^734 rt'*^46^ PiM Ibii 044411 
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1 1 196 


.:f«742 


^44116 


Hill 11 


0531 1 1 


1 1 )97 


• ■i^t!T>^ 


114644.) 


H521.<2 


?00 


1 1 )9R 


^•tfTi-, 


»*1^* 


1,2H114^ 


004 162 


1 1 1V1 


.16*^762 


052i«l 1 


H1251il 


012523 


1 11^.1 


^*fc,J77^ 


b52i«4'.' 


0511 1» 


043505 


1 Ml'l 


cfetA77t 


(^5 1 1 tt) 


H44527 


041524 


114H2 


MftiiJtril 


1-4251,, 


1 11H 1 2 3 




IM^J 


nt 1 ,1 1 ^ 


i*?i*,'i4 


P3l^44i' 


00441 I 


1 1 4(M 


'6 I- 16 


1,51 U)l 


02:3105 


047105 


lHkt5 


"61 ^24 


1M75H) 


M42504 


070104 


1 1«.16 


.161H32 


347524 


fr,5M4i' 


046105 


1 Il4l7 


Jb]'^Ay' 


a415f,5 


1121M24 


012522 


1 1 4^fi 


^61046 


H751 4 


010503 


014521 


1 1 m9 


M61K54 


P 1 7 1 1 7 


200 




1 I4M 


I161K57 


fiA 


020040 


004460 


1 1 1 1 1 


n6 1ti6 1 


047411 


0201 16 


044121 


11412 


K61072 


[»?t11 J5 


017506 


0461)4 


1 111 J 


061 Ikl^l 


ti5)517 


0471 1 1 


020107 


I KM 


K61 106 


ki425«4 


«44526 


042503 


11115 


("ftl 1 1 4 


<>351 23 


200 




11416 


1161 117 


f\\ 


027060 


077056 


1 1417 


^61124 


H5i»122 


030461 


051057 


1 MIS 


■'61132 


tl3.ll 2.) 


1^006 3 




11419 


.1611 36 


.n H 1 1 1 


(,?7056 


05 1056 


1U7H 


061144 


33i»513 


027461 


045522 


1 MJI 


B61152 


P3246.* 


200 




11432 


H61 155 


,11 1 


027062 


077056 


IM23 


i'6l162 


P47516 


020124 


B51525 


1 M24 


H6117J 


(■43195 


2011 




11425 


116117) 


CI 1 


t-27063 


077056 


11426 


H612i»v+ 


?47516 


020124 


051525 


11427 


kt612*16 


r,42105 


200 




1 1428 


H61211 


PI 1 


027061 


077056 


11429 


1>6 1 2 1 6 


841122 


030461 


051057 


1 14J8 


i<6l 224 


P301 2» 


100064 




1MJ1 


a612)tl 


832411 


027056 


051.356 


1MJ2 


«61 236 


8 3 05111 


027461 


051522 


11 H) 


1)61244 


032S)6» 


047140 


070122 


11434 


061252 


l»5 1522 


031 460 


200 


1 ms 


t}6 1257 


l>11 


027066 


077056 


114)6 


^61 264 


l>47516 


020124 


051525 


11 137 


1161272 


fc42105 


200 




11438 


H6I275 


mi 


037067 


077056 


1 1439 


t<613«2 


B47516 


B30134 


05)525 


1 Ht« 


061313 


I»421(I5 


000200 




11441 




»J1.»I»01 







THF^t THRFK. SWITCHf:S/<CBLr> 



iKf EMCOIiEt. TO SKLECT BKLOC*IION/<CI<Lr> 



ON Thf FOLLOUtMG HELICES: /<CRI,r> 



0., .I<P1 1 /hE'0i?<CHLF > 
U.-KHII /R|i05?<CRI.K> 
2... NOT lf.5tn?<CPl F> 
3... NOT li.5F0?<CPliF> 
4,,.RH1 1 /HP04?<CRLF> 
5...PH11/BS04 OP RS0J?<CR1.F> 

6... NOT llSt.l,?<CPl.F> 
7, ..NOT tJc:En7<CRLF> 



MBIKDEC-t l-DQKDC-6 PDP 11/6X SEPIES CPU EXtRCTSFB MACKH 27(lPfr>6) (17-FFB-77 10:M8 PAGE 237 

DOKPCA.PII Ifl7-FEP.77 H9;58 CROSS PFFKRENCF TfcBLE -- USER SYMBOLS 



An 


I'^l547 


15654 


2123* 






ADCB? 


llUJb 


3311 


33131 






»nc>>5 


»1?162 


3543 


3S45» 






ADCBfc 


t*l 2664 


37»l 


37H2 


37«4» 




»nCP7 


nl j614 


3937 


3978 


3929 


39311 


ADCi^ 


0H72JH 


27B5 


2706 


27B7 


27B9I 


Anci 


(MiMBU 


2936 


?937 


2938 


29401 


ADC J 


.11 11 4(1 


3248 


)2421 






»nC5 


"11762 


347H 


3471 


3473t 




Ancf. 


i;12166 


3643 


3644 


3646f 




AncT 


at 3462 


3B94 


3885 


38871 




Ann» 


■>14J1;« 


4095 


4W96 


4097 


40991 


APDl 


HH414 


1133 


41 34 


41361 




ADDIA 


(ri 464^ 


4216 


4217 


4218 


42201 


AODIR 


HI 4&5tj 


4225 


4226 


42281 




Anuj 


:*lS?0.t 


4372 


4)73 


43751 




ADD* 


'116.1^6 


1566 


4568* 






AHD^ 


1-164)4 


4669 


467B 


46721 




Ani)7 


"17114 


47n8 


4789 


479.» 


47921 


ABB^X 


«15fe«o 


PVI40 


«.)94« 






APBFI'4 


*^J5^74 


8B25 


8047 


8.169 


8071 


ASHCLa 


C2^))2 


621H 








APHCh4 


"25 4 111 


62)2> 








ASHr^ 


<'25122 


616U 








A5HI 1 


H7572'1 


6)151 








ASHPB 


:-752)6 


61»8t 








ARriPI 


*'.7o^Jtb 


6368* 








A.SL^I 


t-ij-m^ 


).»71 


3H72 


>»741 




ARL.«lft 


■)1 J724 


3158 


3159 


31611 




ARLP J 


1-1215 2 


3537 


1538 


354H1 




ASLH1 


rl 1 442 


3318 


3349 


3350 


3)521 


ASL06 


l't2»46 


3693 


3694 


3695 


36971 


ASI.M7 


.11 J712 


3959 


3960 


39621 




AfiLM 


1-17!52 


2719 


2750 


2751 


2752 


A5L1 


.H.*3.S4 


2999 


3t3«W 


3001 


3W031 


ASM 


.^11676 


3439 


344(1 


34421 




ASL< 


«11 12J2 


3272 


3273 


3274 


32761 


A5L6 


.11?U6 


3631 


36)2 


36341 




ASL7 


ill 331.1 


3B31 


3832 


38341 




ASP1 


1^25^2 


185H# 








ASP? 


D^2571 


188^« 








A5PB1 


.'1.1574 


3H'7 


)M9» 






ASPHIA 


•'ia61.' 


311) 


3114 


31161 




ASf P? 


"114e6 


3333 


3334 


3)361 




ASPH2A 


311424 


3311 


3342 


33441 




ASWP5 


J12112 


3518 


3519 


)52U 




ASPRti 


.M2764 


373) 


3734 


)7)61 




ASP07 


!)1373H 


3966 


3967 


39691 




ASRH 


C.'74iB 


2763 


7764 


7765 


27671 


ASPI 


rfl.)172 


2956 


?957 


2958 


29601 


ASH? 


.1115 4 


3216 


3247 


32491 




ASRl 


01 1662 


3433 


3435« 






ASP6 


312)2.) 


3593 


3594 


35961 




A.<:P7 


(•1)341 


3 8 45 


3846 


38481 




BlChl 


nfiifA^ 


4289 


429.3 


42921 




BIC»1A 


rl5«62 


4)i>l» 


43.13« 


4362 


136) 
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BIC0 


HI 1722 


BICl 


014536 


BIC? 


01537P 


B1C3 


tjl607 1 


B1C7 


017766 


BTNB 


01561 4 


BINP7 


0175)4 


BINl 


015220 


BISPl 


015026 


RISK 


(11420H1 


BTS0A 


114 256 


BIS1 


"14521 


BIS? 


(115)26 


BIS2A 


B15430 


B1S7 


017726 


BITBl 


1115016 


BTTB2 


015700 


B1TB3 


016246 


BTTP6 


016646 


BITTI 


014452 


BITT2 


015414 


Bir0 • 


000001 


81700 » 


000001 


BITBl » 


000002 


BIT02 = 


9100004 


BIT03 = 


000010 


BIT04 = 


000020 


BiTns - 


000040 


eiT06 « 


000100 


BIT07 » 


00020!! 


BIT08 • 


000400 


BIT09 « 


001000 


BTTl ■ 


000002 



BTT10 s 002000 

BIT1I • 004000 

BIT12 > n1000« 

BIT13 X 020000 

BIT14 s 040000 

BIT15 « 100000 

BIT? s 000004 

BIT3 • 000010 

BIT4 > (>0002» 

BIT5 = fM04H 

B1T6 » I<00I00 
BIT7 X (1.00300 
BITS I 000400 

BIT9 = 001000 

BKFLAC I>155200 

BKROUT 055172 

BPTVtCx 000014 

BSPl 302576 



40(.6 


4067 


4068 


40701 




















4179 


4180 


11821 






















44til 


4402 


4 40) 


44051 




















4571 


45731 
























49711 


4973 
























4466 


4468 


4471 


4473 


4476 


4478 


1481 


44841 












'4906 


49141 
























4332 


4335 


4))8 


4341 


4344 


4347 


4350 


43551 












43S4 


42861 
























4057 


4058 


40601 






















4084 


40861 
























4173 


4174 


41761 






















4385 


43871 
























4419 


4420 


44321 






















49611 


496) 
























4278 


4379 


42811 






















4S06 


4507 


45091 






















4626 


46291 
























47191 


























4150 


4151 


415)1 






















4412 


441) 


14151 






















12651 


1437 


2425 


7433 


2435 


6601 


6687 


6736 


6956 


6998 


7084 


7137 


7164 


7189 


0973 


9011 


9046 




















12551 


1265 
























12541 


1264 
























12531 


1263 
























12521 


1363 
























12511 


1361 
























13501 


1360 
























12491 


1259 
























12481 


1258 
























12471 


1257 
























12464 


1256 


9559 


9621 




















13644 


























13451 


9606 
























13441 


9457 


9566 






















13431 


2389 


2409 


8874 




















13431 


6889 


8853 


9613 




















12411 


9128 


9189 


9212 


9237 


9238 


9262 


9203 


9310 


9325 


9336 


9361 


9450 


9541 


1«530 
























12401 


6601 


6607 


6641 


6687 


6704 


6736 


6998 


7036 


7084 


7127 


7155 


7164 


7189 


85(^1 


8983 


8990 


9091 


9098 


9207 


9214 


9305 


9312 


10491 






12631 


6704 


6918 


7155 




















13621 


9018 
























13611 


2464 


6881 


7143 


7241 


8782 


8786 














12601 


1441 


2397 


2417 


6963 


7036 


8510 


851) 


8858 


9193 


9232 


9267 


9297 


9330 


9366 
























13591 


1436 


1439 


6696 


6908 


7036 


7174 


8809 


9525 










12581 


1438 


1440 


2335 


6889 


7036 


7064 














12571 


2341 


2378 


2395 


2415 


2446 


8519 


8593 


8614 


8678 


8750 


8830 


8894 


8967 


9003 


9039 


9074 


91 1 1 


9147 


9187 


9198 


9225 


9260 


9291 


9323 


9)59 


12561 


6603 


6659 


6889 


8526 


















6598« 


6611 


6638« 


6647 


10999» 


110021 
















6597 


109991 
























12721 


5424 


54271. 


5428» 


5500« 


5501« 
















18831 
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BSP2 


n^2fe64 


c«CH»r= 


c<ieii4 


CRLtHAs 


*lrf(*01il 


CPIT 


i>2J174 


criisci> 


•<JP7ll 


CCNSCl 


t.>1i!'7» 


CrNSC2 


»if3IHV< 


CCNSTrf 


I-.UI14 


CfNPTl 


n^I J12t> 


CCNSI2 


VM3I !** 


CCK » 


m7»6 


CCST2H 


^'.'31*4 


crii 


"JTk'Jd 


cri 


«,'7.>52 


crj 


i(17»*66 


crj 


*»«|7 tiSO 


CC4 


|*J7I I 4 


CHKnAT 


-i'i4k^2(. 


CHKRP 


t 22766 


cicm 


.•»>3*»5I' 


CLFCIN 


(•'3H54 


CI J«» 


:.,I3H54 


CI.PRA 


r«^3i^44 


CI PThl 


;'Sll 12 


CI K^ 


.1.>714i, 


CLSFHf 


• <3«H1 


CI.UG 


\f).fH 


CI WHA" 


f,>3v,i,t 


CITBl 


«l 4772 


c-m-i 


. 115664 


C"PB3 


'16261' 


C"FN 


i!2323i> 


C'P^ 


..141^2 


C-P^A 


■■14 34 4 


CMPl 


"14434 


C"P1 A 


I 14554 


CXF? 


»1!>316 


C"P7 


■>17,»5^l 


CNSCDI 


I, -"255 1 


CNSCTI. 


■■^2740 


CNSCl? 


'V,27i)l 


CSCI 


.l'?7U6 


CSC} 


,- t2 7 1,' 


CNSSn 


.» ,12552 


CNSTS*! 


.'^25 4 1 


CNSTo 


'■4J714 


CWSTl 


IM27 32 


C«1ST2 


r'42730 


CNTflC= 


Mti^,33 


CNTCLOs 


.Mi-an 


CNVADP 


"53724 


CCMOl 


)1<<556 


COMPIA 


r'M736 


COXP! 


.•11 320 


COXP5 


t.l2?i7n 


COMB*, 


■ ■1271i> 



19U» 










1 3401 


7476» 


2477. 


10720* 


1»729» 


14311 


8417 


8521 






5fcfl9« 










201 31 










2B14I 










21)154 










2(llBt 










2t<l9l 










2al7i 










13421 


6774* 


6776* 


68241 


6B381 


20161 










7676 


7627 


2678 


2629 


2630 


2638 


7639 


2640 


26421 




2646 


7647 


2648 


26501 




2654 


2655 


26571 






2661 


7662 


2663 


26651 




nm 


"462 


8S41 


107201 


1072B 


56221 










20OQ1 










2»101 










2tli'6« 










2H081 










5418 


5568 


5615 


6448 


Rioa 


2o76 


2677 


2678 


7679 


76811 


2C1'7« 










2<<12« 










2i^1 11 










4268 


47701 








4499 


45'"0 


45021 






4632 


16151 








57'«31 










407,1 


1021 


4032 


4,1241 




41m 


41 131 








4141 


4142 


4143 


11451 




411*6 


4187 


41R8 


11901 




4379 


4300 


43821 






1774 


4775 


17771 






18721 










19541 










19321 










19231 










19241 










18711 










18681 










19261 










19451 










19141 










1^7731 


11778 








11^7741 


1SI793 








67»i9 


«'2ft7 


9677 


9753 


106841 


3098 


1099 


31011 






3164 


1165 


31671 






331 2 


1313 


33051 






3510 


1512« 








3714 


3715 


37171 







69B7» 6992» f.995» 70t)l» 
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C0MP7 


"1 36 3 I 


cnw0 


k,.)7212 


cnMi 


■ ■ 1 ," 3 1 6 


COM3 


/11740 


cnM4 


01 1042 


C0»6 


H2304 


C0M7 


■ 1 3 4 3 4 


COU"T 


£0275 3 


CPCHII 


.1041 32 


CPUFPf.= 


177766 


CB 


(»0001S 


CPLF = 


(>,)020,1 



C5P1 


i>02666 


C.5P2 


0»2714 


Csr700 


J-)2712 


CIIA 


102745 


DBINB7 


01753U 


DPII17 


016750 


OrS0 


M02756 


DC 51 


042760 


DDATA 


■<16276 


DDATAR 


016712 


DPISP = 


1 77570 


DFCBl 


010526 



DFCBl 


010526 


DFCBIA 


ill 0656 


DtCB2 


Fl 145 4 


ntCB5 


012230 


0FCB6A 


^13016 


DFCBT 


1113676 


nFC0 


107272 


DSCI 


0101 10 


DFCIA 


010360 


DrC3 


011210 


DEC5 


011714 


l)fC6 


012152 


DFC7 


013326 


OFVICf 


001612 


DFVII.O 


001614 


DFl 


056475 


nF10 


057356 


DFll 


057465 


DF12 


■157556 


DFll 


'557716 


0F4 


057026 


nF5 


057125 


DHl 


«56436 


DH10 


057307 


DHtl 


057374 


DH12 


057542 


OHl 3 


057622 


DHl 4 


BS7664 


DH2 


«56542 



39 3 4 


1935 


19371 






















2696 


2697 


2698 


2699 


77111 1 


















3006 


1007 


30091 






















3460 


14621 

























3203 


12051 
























3588 


1589 


35911 






















3873 


1874 


38761 






















19651 


























22291 


























13451 


6696 


6881 


6908 


6956 


7143 


7174 


10984 












1 1801 


9962 


9972 






















11811 


1 3181 


2318 


2452 


8362 


8371 


9806 


9911 


9972 


11036 


UB48 


11059 


11870 


11083 


11095 


11103 


11115 


HI 14 


11302 


11307 


11310 


11316 


11331 


11328 


11333 


11340 


11 346 


11352 


11361 


11371 


11377 


11385 


113=3 


1 1398 


11403 


11410 


11416 


11419 


11422 


1 1425 


11478 


11431 


11435 


11418 


















19141 


























19261 


























19251 


























19591 


























49111 


4943» 


4944. 


1948" 


1949. 


4950 


4954* 


4961 


496211 


4969* 


4971 


4972. 




47491 


4764* 


47681 


4773 


4779. 


47«7« 


47'>4. 


4798. 


4802 










19681 


























19701 


























46441 


46481 


4650» 


4654 


1658 


4659 


4662. 


4663 


4668. 


4675. 


46II211 


4683 


46861 


4689 


4693 
























4715» 


4716" 


4721. 


4774 


4728. 


1729 


4713 


47381 












11871 


1491 


7203 






















3084 


1085 


30871 






















1136 


1117 


31391 






















3355 


1356 


33581 






















3566 


156B1 
























3745 


1746 


3747 


37491 




















3953 


1954 


39561 






















7722 


2723 


2724 


7725 


77271 


















2929 


J93U 
























3027 


30291 
























326J 


3264 


32661 






















3446 


1447 


3448 


34501 




















3637 


1638 


16404 






















1838 


1819 


38411 






















15831 


























15841 


831911 


8320. 


9321. 


8125 


9327. 


S328. 


8329 












2040 


2045 


2050 


111571 




















2075 


1 12451 
























2080 


1 12601 
























2095 


7090 


112721 






















2095 


112931 
























2055 


7065 


112021 






















2060 


1 12151 
























2038 


11 1511 
























2073 


112381 
























2078 


112591 
























2083 


112701 
























2088 


112801 
























2093 


11287* 
























2043 


111661 
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DHl 


175663% 


DH4 


1-56747 


r)H5 


1157871 


DH6 


»57!li) 


DT5PLA 


H81244 


DISPRE 


008174 


DFVe 


■125634 


0IV1 


026182 


DPIPP a 


■ lJ8i)881 


DPEG 


(**275*» 


DSMF a 


■ 17757B 


DTI 


^56582 


DTIl. 


e57)62 


DTI 1 


'157472 


DTI? 


157568 


DTI4 


tl57784 


DT2 


tf5657.1 


DT3 


*'567i)4 


0T4 


:'57H14 


0T5 


,1571)0 


DTb 


C572)H 


DIIMMy 


f)51l2 


DWORhV 


.1417 72 


ECHO 


«S4332 


ElSnPTs 


tl4080il 


EMTVtCs 


»,lrfkl3i< 


EU11 


i'2l3l4 


EMT1P 


"21)74 


E"T1C 


'«2I40H 


EMTIL 


'■21412 


E"! 


H564U 


EM I I* 


1^572)6 


EM 13 


«57584 


EMI 1 


i'57561 


EMU 


0576)7 


E"15 


•157722 


EM7 


1'565U 


EM} 


H566kJ.^ 


EM4 


1'5672»: 


EM5 


1<57032 


E»b 


!i57l4rf 


END 


P1864f 


ENDCP 


■•31524 


ENDM 


si 18686 


ENDMIM 


r"486»4 


ENDTAC. 


3577)6 


ENDl 


:'4*^648 


ENTPP? 


11)7846 


EPFLG 


.:55«66 


ERPRT 


I 55064 


FPRADR 


K^17)4 


EPJ^RA 


P»172b 


ERPPTN 


»,»1 )40 


EPRVtCs 


n<18884 



384B 

2853 

2858 

2863 

14931 

145Bf 

63164 

64881 

14374 

I9624 

11R6« 

2839 

2874 

2879 

28B4 

2894 

2844 

2849 

2054 

2859 

2864 

R8)3I 

n775< 

1.1B14< 
1396« 
12751 
5298 
5386 
5384 
53)3 
2837 
2872 
2892 
28"7 
2877 
2097 
2842 
2847 
2852 
2857 
2852 
B5R8II 
7259 
fl19B 
8227 
2147 
S5R94 
R27B 

18973* 
2143 
7898 
16851 
16831 
15271 
I268II 
23R3" 



111784 
111924 
112184 
112264 
2283» 
7211 

6413 

6776 

1492 
1 1 1684 
1 12484 
112634 

2889 
112914 
111714 
1I1R64 
I I 2884 
112174 
112)84 



188)2 

7|R6» 

53864 

5318 

53)2» 

53)4 

111474 

112)14 

1I265I 

112754 

2092 
112954 
111621 
111734 
11 IBSI 
112844 
112194 

73294 
95724 
B5714 
8226* 

»31|4 
1 19B9* 
7386 
7H2 
94I7» 



?1)8» 
248)» 



9583* 9605* 



2187* 5299* 
5311 5314 
53)74 



5381» 
5)15 



5338» 5339» 

5319 5328 5323 



112994 

8)63 0498 

2462 5827 5588 6474 

7173 7186 7289 7224 

9429 9478* 9488 



2143» 
2468 



2288 
4995» 



2281" 
4986* 



2212* 
4987 



6662 
7312 



2229* 
5827* 



6695 
7425 



2238* 
5422* 



67 )3 
82)4 



2386* 
5423* 



6888 
8589 



2329* 

5465* 



6987 
189721 



2354* 
5508* 



2357* 
5589* 



2363* 

5510* 
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EXIT 


718472 


EXITFL 


8^1688 


EXITPE 


836762 


tXPFXT 


853218 


EX I ins 


823416 


FACTOR 


Ci)1558 


FAC8.8 


882658 


FAC8.1 


982652 


FAC8.2 


8.12654 


FAC8.4 


883656 


FAC8.5 


882668 


FAC1,8 


882556 


FACI .1 


882568 


FAC1.2 


882562 


FACI.) 


882564 


FACI. 4 


882566 


FACI. 5 


882578 


FAC2.e 


8^2612 


FAC2.1 


882614 


FAC2.2 


882616 


FAC2.3 


982628 


FAC2.4 


882622 


FAC2.5 


882624 


FAC3.B 


882516 


FAO.I 


882528 


FAC3.2 


892522 


FAC3.3 


082524 


FAC3.4 


482526 


FAC3.5 


("82538 


FDST0 


882664 


FDSTl 


082574 


FDST2 


B82638 


FDST3 


^82534 


FFA 


082662 


FLAG 


802746 


FLD20 • 


134411 


FLTADD 


035158 


FI.TPBL 


053858 


FLTDIir 


835122 


FLT"PY 


035180 


FLTMP8 


801464 


FLTMPl 


e01<74 


FLTSGL 


8538S6 


FLTSUB 


035144 


Fl.20 » 


104418 


FPOPI « 


830800 


FPSHI 


082572 


FREGe 


»8I444 


FREGl 


881446 



6459* 

8234* 

8463 

15784 

8251 

7947 

57554 

15664 

4829 

5531 

19854 

1906 4 

19874 

19881 

19094 

18734 

18741 

18754 

18764 

18774 

18784 

IB98* 

18911 

18924 

18931 

1B94I 

IR9S4 

18574 

18584 

18591 

18604 

18614 

18624 

19111 

I8B84 

18974 

18644 

19184 

19601 

9792 

7618 

7782 

7751 

7621 

7823 

15524 

15534 

7612 

7676 

9782 

13974 

18794 

15444 

7819 

15451 

7878 



6474* 
P5B9* 
8542 

9253 
7958 

2498* 
4861* 
5748* 



1864)4 
7658 

104704 
7921 
76)1 
7873 
7792* 
7832» 

184714 
7699 

18395 



7616 
7859 
7617 
7920 



7383* 7312* 
9546 9547* 
95474 



7661 

79554 

7648 

7881 

7B44 

7895* 

7724 
106424 



7627 
7866 
7638 



7395« 
9519* 



7650 
7889 
7B74* 
7926* 

7737 



7649 
7886 
7648 



7653 

7922 

7905 

11263 

7759 



7689 
7919 
7698 



7386* 
9552* 



2617* )661 3793* 3987 
4932 4986 5112 5127 
5854 6154* 6714 6764 



7783 

79444 

7923* 



7695 
7927 
7698 



4364 


4366 


4646 


4787 


4823 


4824 


4828 


51)5 


5151 


5176 


5213 


5488* 


5518 


5520 


7353* 


7685* 


8021* 


8261 


8269* 


18783 





7711 
1126) 



7716 7749 
792B 7930 
7788 7758 



79691 

7752 7791 



7757 

10523 

7787 



7881 



FPtr? 


.;0H5« 


fPFGJ 


'IBH?! 


KPEC:4 


»!)1 454 


FPtG^ 


1 .11456 


FPtCb 


^(U46ti 


FPV.m 


>MI 4b2 


FPSTAn 


'V.1155 4 


FPSTME- 


rf.^1556 


FTXPil 


I" .11 424 


FTMPI 


'■^1426 


FT"P? 


«^1 43*1 


FT»PJ 


• .11412 


FTXrt 


'•.11431 


FTMP5 


IMI Hi. 


FTMF6 


,».J144.. 


FTMP7 


1.11143 


GNS = 




C;MWHfl^■ 


'.■J2542 


GSTS7 


r j?7i^^t 


Hftl.Ti 


-•3111i 


Hf = 


<^i)^?^ • 


HITMlSs 


177752 


HT = 


".**».) 1 1 


IHCB1 


»1.>4 4 2 


incn? 


IM 155'* 


INCPi 


"1712 2 


IMCBk 


t'12i.3t' 


INCB6A 


<-| 3.'^).^ 


1NCB7 


:l 3(.62 


I«ICi» 


'-.17 112 


1MCI 


.sl.1721 


IXC) 


'1 175J 


I"C« 


.'1 1.172 


l«'Cb 


■12111 


INCT 


.'13171 


INIT 


I' ..2757 


In^ON 


» lt.77.. 


IfllTST 


.-21. •4.' 


imvFC = 


M.»rt2.^ 


10«C 


.*«'161„ 


JAM 


f.127 12 


J"P1 


>'2«25) 


J»P( 


12»)32» 


J"P4 


l21"362 


JMP*; 


. 2al26 


JMPf, 


i2V144t> 


J"t 7 


':?>)5»» 


J.SHI 


;i2.»5U. 


.JSHl 


i)2v16.*2 


JSIM 


r.2<i67.' 


J.SPh 


.:?..7 4t. 


JSR7 


!■ 21 ...!',■ 
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15461 7623» 7675 lieii* 7736 7754» 7703" 7945 7875* 7906 7924<1 11263 11291 

15471 7663* 7677 7726» 7738 7758» 7BJ3» 7847 7S96« 7988 7928« 11263 11291 

15481 

1549« 

155H« 

15514 

15684 2495* 2614* 3790» 4412 4B5B<» 54;15» 5745'» 6151<t 7350* 7602* 8254 

15694 7147» 8264 

153611 7614 7628 7687 7695 7715 7747 7755 7784 7798 7857 7865 7885 

7917 7925 li*472 l.*487 111519 

15371 

15381 7615 7636 7645 7688 7697 77(17 7748 

15391 

15404 7672» 7674 7704" 7735 7753* 7785 7806 7815 7858 7867 7877 7918 
11291 

15411 

15424 7662* 7725* 7756» 11291 

15434 

1449 2317 2451 6618 83f,l 8370 8646 0653 9807 10633 10634 10635 10636 
1^637 10640 10641 10642 10643 

18674 

28701 

730U 

14101 

1 3431 

11781 9929 9972 

3053 3054 30561 

3390 3391 3392 3344* 

3524 3526" 

3688 36901 

3739 3740 37421 

3947 3948 39501 

2731 2732 2733 2734 27361 

2971 2972 2973 29751 

3465 34671 

3216 1217 32191 

3622 1623 3624 36261 

3H90 3B921 

19691 

B235 93001 8499 

52321 

12731 2184' 2185» 5212 5J15. 5294. 5295. 53«0» 5341. 7274. 7293. 

15921 8277" »310. 8401 

19561 

5043 5014 5045 Sm471 
5063 50671 
5079 50«3< 
5097 51011 
51091 
51 201 
51271 

5137 S1511 
5163 51761 
5185 51991 
5203 52131 
KFP.51KS .>.tl20''1 13511 2105 2150 5499 ft562 8592 
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KIPARJ= 172340 13281 7517 8103» 8202" 8551" 8558 10693 10887 10912 

KlPARls 172342 13291 8104* 82034 8552* 

KIPaR2s 172344 13301 O105» 8204. 8553* 

KIPAR3' 172546 13311 »113» 8121. 8130 8205. 8206 820B 8302 8551 

KTRAFls 172350 13321 7532* 8206* 8207* 8552 

KIP1R5= 172352 13331 820»» 8209* »5S3 

KIPAR6= 172354 13341 

KIPA67= 172356 13351 8106* 8210* 8222 

KIPPRkls 172300 13171 7513 B096* 

KlPnpls 172302 13181 8097* 

KlpnR2i 172304 13191 8098* 

KIP[1P3= 172306 13201 8099* 

KIPOPls 172310 13211 7533* B100* 

KIP0R5S 172312 13221 B101* 

KIPnP6= 172314 13231 

KTPnR7= 172316 13241 P]02* 

KM 3 (100000 14321 

KTARPT (54662 2478 7292 109241 

KTAPT 032364 75301 

KTEX 032570 7531 75741 

KTFLG 054664 109251 10942* 

KTOPT = 100000 13951 

KTPAR 032226 74771 

KTPnp 032110 74381 

LCDTA 0.12734 19501 

LCUA 002674 19181 

LDIT F.54516 9378 9447 9S13 9980 10804 108821 

LnRP3 341612 8730 87381 8997 

Lr)RP4 (-12514 B866 88731 9194 9220 9233 9248 9268 

LDES 043044 8927 "9361 9318 9346 

LE = 300012 11791 9966 9972 

LFGIN 002676 19191 

LJAM 002666 19151 

LKOPT z M0I000 13991 2238 8046 8140 

LK5 I 177546 13641 2236 8056* 8058 8144* 9525* 

LKSPV f346630 8078 8142 95121 

LKVFC = 000101 13651 8049* 8050. 9078* 8112* 9143. 

LO = 0.10100 14391 

LOOP 005530 2437 7439 2441 2443 2445 2447 24581 8564 8611 B66 

LPBA 002672 19171 

LSEP» 002670 19161 

L5T"tt« 001560 15701 2145* 2146* 8266 

LTAG 002702 19211 

LTICKS 001644 15961 8426 8443 9514* 9515 9517* 9518* 9519 9521* 998 

LWHAE 002700 19201 

MARKFX 024440 6018 6022 6026* 

MARK1 ^24414 6014 6016* 

MPTAS = 160116 13851 

HRTBA = 160104 1380* 1807 

MRTPAE« 160174 13B9* 

MBICS1= 160100 1378* 1805 1808 

HRTCS2S 160110 13821 1810 

MBTCS3» 160176 13991 1813 

MRTOB I 160120 13861 

MBTOT s 160126 13B8* 1816 

MBTFR s 160114 1384* 1812 
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HBTFHR 

HRTMPts 

MRTMR2B 

HRTNJ 

MBTN3 

HBTN4 

MPTOPT« 

MPTPS»i« 

MBTSFT 

MBTSRV 

MRTST = 

MBTTbL 



n46l70 
160124 
160106 
4i)2392 
402354 
002356 

f»30776 
kf36l76 
n4b3a4 
160112 
!4ia2322 



MRTVEC= ^"00774 

MBIWC s 160102 

MPTI 936242 

Mn 1902736 

MFD « fi7660O 



MfDFX 


1>3I1 14 


MFDMLT 


"J6362 


MFDTP^ 


(M2472 


MFDTPI 


e^J47« 


MFDTPi 


^1^2476 


MFDTPJ 


■a/il^un 


WFOTI 


k'2&174 


MFDTl^ 


12655H 


MFDTl I 


>;2662i> 


MLDM 


•"2634H 


MFDt 


kt2bl66 


MF^IFhP* 


177741 


MFMFI.CJ 


f.)17J2 


MFMHOL 


^'46464 


MFMSIZ 


»1V1342il 


MHOI F 


r4(>154 


MMON 


I»S1S45 


HMRB * 


177S72 


MMP2 s 


177576 


HM«FC ■ 


J'**025rf 


MOVfil 


314746 


MOtftfi 


;31 4k»32 


MnvflA 


11 4t)62 


MOVI 


1114624 


M0V7 


151702** 


NPI 


("31222 


MPKTST 


(■24356 


MSGINX 


P55236 


MSG1 


H55262 


HSGIP 


MSSSl? 


MSSII 


n55525 


MSGl? 


"55533 


MSGH 


1555646 



'>458 


94781 
























I3'I7« 


























I3fll> 


1809 
























l«17» 


2283 
























isien 


3287 
























1SI9> 


2291 
























i39e> 


7281 


2305 


8163 




















1392« 


1815 
























8149 


8151 


81631 






















9176 


94461 
























13n3> 


1811 
























iep5< 


2279 


2297 


2301" 


2302" 


2303 


8173. 


8174. 


8175. 


8176. 


8177. 


8178. 


9449 


9454> 


9489 


95031 


11024 




















1391. 


1814 
























1379f 


1806 
























S)73« 


























1952* 


























13391 


2215 


6463 


6485 


5513 


6518 


6521 


6525 


6563 


6599 


6603 


6605 ■ 


6608 


6623 


6639 


6642 


6645 


6657 


6660 


6695 


6688 


6702 


6711 


6719 


6734 


6737 


67fl« 


6792 


6784 


6789 


6795 


6800 


6806 


6812 


6844 


6849 


6BB7 


6895 


6916 


6924 


6961 


6996 


6999 


7005 


7014 


7025 


7044 


7055 


7074 


7082 


7095 


7091 


7125 


7129 


7153 


7162 


7166 


7187 


7190 


7210 


7225 


10580 








6766 


6769 


72391 






















64H7 


648B 


6489 


64911 




















ia2i)« 


6515" 


6524 


5713» 


69021 


69881 


7003. 


7019 


7067. 










18291 


6516" 


6534 


6B((8» 


70681 


















18301 


6508* 


6517 


6527 


6533» 


6535 


6567. 


6723* 


6814. 










18311 


6523» 


6527 






















65l«6« 


























65571 


























65961 


























64831 


























64471 


























1 3411 


6852 


7036 


10733 


10866 


















16041 


9395* 


94161 


9420 


94481 


94771 


9481 














9468 


9470 


9477. 






















3133 


2H5 


21371 






















9437 


9409 


94161 






















15631 


7152. 


5564 


6767 


7266 


7443 


7483 


7530 


8156 


8171 


8225. 


8252 


B372 


84)9 


8449 


8469 


8496 • 


B516 


8547 


859H. 


10686 


10982 


10905 








13521 


109 35 


1 1*941 » 






















13531 


10936 
























12841 


2478« 


2479» 


72621 


72921 


75 36 


7537 


7540. 


7541. 


7571. 


7572. 






1253 


4254 


4255 


4256 


42591 


















1998 


3999 


40011 






















401 3 


40151 
























4211 


12131 
























4765 


47671 
























72581 


























60(431 


























8355 


9773 


9801 


11105 3 


110261 


















1 10361 


























11030 


110661 
























11031 


110681 
























9S12 


1 10701 
























9819 


110831 
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MSG14 


055756 


9892 


1 10951 












M.5G15 


056014 


11034 


11 1001 












M.5C16 


056035 


9635 


11 1031 












HSG17 


0561 44 


9840 


111151 












MSG2 


(!55274 


110381 














MSG2M 


056220 


8618 


111231 












MSG21 


056320 


1 1028 


11029 


11032 


11033 


111341 






MSC22 


056340 


9854 


111171 












MSG2 3 


056350 


9858 


111391 












HSG24 


'156357 


11035 


111411 












HSG25 


056401 


10040 


111451 












HSG3 


055306 


9665 


110401 












MSC4 


055366 


10044 


110481 












HSG5 


055503 


11026 


110621 












NSG6 


055511 


11027 


110641 












HTICKS 


001642 


15951 


21601 


9522. 


9991 








«1P1,0 


025504 


62641 














MXMMHI 


001622 


15871 


9136. 


9408 


9469 








MX1«M1.0 


001624 


15981 


7175. 


8109 


81371 


9406 


9467 




NFGBl 


B1B512 


3077 


3079 


30801 










KFG04 


011500 


3367 


3369 


33701 










NFGB6 


012734 


3721 


3722 


37241 










NEGB7 


013744 


3972 


1973 


39751 










NFG0 


007332 


2741 


2742 


2743 


27451 








NFG1 


010350 


3021 


3022 


30241 










NFC2 


0II114 


3228 


12301 












NFC5 


011726 


3453 


1454 


14561 










>IF:G6 


012340 


3600 


1601 


3602 


36041 








NEG7 


013402 


3860 


1861 


38631 










NFXFC 


001544 


15621 


7502 


2621 


3797 


4865 


5412 


5752 615B 


NEXPAB 


H01562 


15711 


2153. 


2156. 


8205 


8217 


9550. 


8577. 8580. 


NOMFM 


036764 


8267 


8299 


82911 










Norypr 


001530 


15561 


2225. 


9957 


10796. 


10814 






NIIA 


0B2754 


19661 














NIItT S 


001570 


15741 


8028 


10835 










NWB»SH 


001606 


15811 


9274. 


9306. 


8415 


9424. 






NUBiSL 


041604 


15801 


8273. 


8305. 


9375 


9414 


9423. 


9455 


OACPR 


020012 


49781 














OLDPAS 


001602 


15791 


9272. 


9301. 


9374 


9411 


9422. 


9451 


OLDPSM 


036324 


91961 


8563 












OPT.CP 


001532 


15571 


2308. 


2446 


9023 


9046 


9140 


9148 8163 


OVFLW 


0J1752 


54161 














P«BORT= 


000200 


14381 


6987 












PAPFLG 


054416 


108561 


10871* 












PARTBL 


032146 


7477 


75171 












P«i50a 


001540 


15691 


6714. 


6715 


9401' 


9404. 


9406 


9424 9460. 






9754 


9766. 


9B61. 


9965. 


9867 


9876. 


10700. 


PAI716 


001542 


15611 


6724 


9402. 


9403. 


9405. 


9408 


9425 9464. 






9864. 


9866. 


9877. 


9878. 


10699. 






PBA 


002744 


19581 














PDRTBL 


832340 


7438 


75131 












PFRFT 


054444 


10B66I 














PIRQ s 


177772 


11951 














PIROVEs 


000240 


12791 














PKM B 


000000 


143411 














Pt.KCSBi 


172542 


136JI 















9467 


9495 


9680. 


9683 


9469 


9486 


96BJ. 


9767 



PI KCSR« 


172'>4»* 


Pt>VtC = 


'»^«I04 


PPUT 




n«3i3vi 


PPiif 




»v»l(».S0v» 


PPl 




H(»H04'* 


PP2 




1d«Jl0M 


PP3 




:i^0l4y» 


PP4 




i»^»»2«." 


PP^ 




;**»»J21B 


PP6 




f?^h«3it).1 


PP7 




('.<*iJ3»a 


PS 




17777b 


FFl» 




177776 
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13611 
13631 

211b» 2H6« 2146 2154 l)57S 

12X2> 

12m< 

I2l)4« 61H9 6114 

I2DSI 

I2a6< :>222 2224 5234 5252 "I'T 

120711 5241 61Pte 8177 R41« 

12.I8> 

12!>St 7463 2473 2475 24«1 5240 52B4 5295 5339 5349 5350 538B 5382 

5419 5510 6062 6064 6070 617B 6125 7242 7427 8050 8143 10660 

t 1821 1 183 

11831 7453» 2461 2481* 2870 2S84» 2889* 5285* 5301 5349* 5355 5383» 5416 

5417« 5419» 5447" 5452' 55l-i9 5566 5567* 5b7B 5613 5614» 5678» 5724» 6054 

6062* 607p» 6108« 6113 6170» 6125 6130« 6168 6172 6176* 6178 6194 6200 

6352 6356 6376 6380 6447 6455* 6483* 6506* 7258 7291* 7314* 7322 7325 

7328* 7386 7393 7426 7541 7551 8039 8043* 8062* 8107 8195 8197* 8561* 

«590» 8977 9015 9H50 90»5 9125 9160 9196 9235 9270 9299 9332 9368 

10743 10754* 10885 10806* 10916* 

55641 

18231 6447* 7239 

8610 110101 

70112 7013> 

1435I 5266 6)08 6170 6125 

1274t 719y* 2191* 10558* 10559" 10568* lv1574* 10589* 10590" 

156411 7111* 2119* 2132 2436 8564 8612 

14b^5K 6606 6640 

14151 6624 

1421* 6807 7075 

1417» 6925 7092 7211 7226 

14091 6703 6888 6917 6962 7154 

14131 6712 6801 6896 7015 

14111 6770 7026 

14231 6813 7056 

14191 

14041 6600 6658 6686 6735 6997 7083 7126 7163 71«e 

9824 98^7 9882 110161 

7504 75911 

2623 37701 

3799 48381 

4867 53851 

5414 57251 

5754 61311 

6160 73301 

7359 75751 

7611 7934 7936 80071 

8271 82801 8282 8379 

2597 1773 1811 5388 5778 6114 7333 7678 8010 82501 

83y9 8383 85371 8539 

24921 

25981 

76111 

37741 

37871 

48421 
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ppi^rHf 


'*225?4 


PRWHOTj 


"r)2362 


PShTSH 


.>55?»? 


pTRn 


i>3t*31v. 


PliM s 


i'3iJH**,j 


P«.HVIiC- 


i^i!t(t<i24 


OV 


P31'i4^ 


pru AGs 


iM,11 14 


PPLCtJAs 


Ui*i^l(«1 


Rni.nATs 


/^^^i>^6 


p n I, F G I = 


t- .M 1 ij 4 


pni.jAMs 


n^iAli^'f 


RDLPBAs 


■'«yil W2 


PPLStPs 


:^^M^\^\ 


RPL.TAC3 


-\^ ^ 1 vl 7 


RPLViHA* 


;Mmv>^ 


RniwhPMs 


VAvv^7 2 


RFGINX 


/S5212 


RFLF-I 


■*i^bh7& 


PF LF 1 


iM lk?66 


BI-LF2 


'M7266 


HFLFJ 


.l?i0M 


PPLf- 1 


1211^-1 


RFLF5 


/.^s^■n4 


RFLFb 


..M524 


PFLF7 


"32570 


PUPfl 


^-iSliib 


RFlNin 


)3672h 


RFLnc 


.^36574 


HFLOCP 


It- 4 H 4 3 1 


HFLt* 


;'vi5b7 4 


RFLHU 


(V671 2 


PFLI 


wvie)732 


nri.} 1 


'>1 31^2 


PFL? 


■13122 


RH,7i 


.!l73v*2 



RFL3 


"17322 


RFL33 


',21650 


RFL4 


"71670 


RFt44 


"2 3 314 


RFl,5 


H2 3334 


RFl,55 


025020 


RFl.6 


■125040 


RF1,66 


f»31540 


RFL7 


J31560 


PFL77 


/32604 


RFLR 


P32624 


RFL88 


135322 


RFPADP 


001742 


RFRMRvi 


P01714 


RFPMR2 


1'01716 


PfPPSW 


001736 


RFPPEG 


0dl740 


RFS 


002755 


RFSERR 


054774 


RFStri 


031476 


RFSFI.G 


f54776 


RFSKT 


.^54604 


RFSPS» 


H54126 


RFSPt-Ga 


104407 


RFSTPS 


154136 


RISTPP 


022360 


RFSVECs 


003010 


RETPC 


036766 


RETPSW 


("54120 


8FTPV 


036534 


RFV 


002751 


RKBA 


t.M2206 


RKCS 


402202 


RKDA 


002210 


Rf DRV 


"41644 


RFDS 


002176 


RFER 


002200 


RKtPP 


044036 


PKF116 


002136 


RFHANA 


U021B4 


RKHDA 


002122 


RKHSTA 


1191754 


RI^HWC 


001774 


RKI.O0P 


044064 


RKNFMH 


002044 


RFNEBL 


002042 


RKOr.D 


002012 


RKPSM 


002214 


R8RF4D 


044364 


RKRPT 


C13700 


RKSRV 


043730 


RKTPY 


002147 


RKUNIT 


002070 



48551 


















53891 


















54021 


















57791 


















57421 


















61351 


















61481 


















73341 


















73471 


















75791 


















75991 


















80111 


















164181 


10867* 


10870 


10937* 


10940 


10961* 


10964 






16091 


10935* 


11186 














16101 


10936* 


11186 














16061 


10863* 


10932" 


10958* 


10990* 


10990 


1 1 160 


11171 


11186 


16071 


10733* 


10866* 


10984" 


1M985* 


10988 


11 160 


1 1200 


11217 


19671 


















2307 


7466 


5028 


5557 


6475 


7313 


109491 






73211 


















109511 


10965* 
















9389 


941 1 


9438 


9452 


9501 


9523 


10074 


10812 


109051 


107501 


10756 
















8680 


8728 


8752 


8802 


8872 


8864 


8896 


B926 


9390 


9524 


9727 


10025 


10242 


10367 


10420 


106411 


10701 


10613 


107541 


















55171 


















12691 


2231* 


2232* 


2307* 


4997" 


5078* 


551 9* 


5520* 


5557* 


84ia* 


8411* 


8520* 














8263* 


82921 
















107451 


10755 
















82271 


8546 
















19631 


















17511 


8805* 


9106* 


9142* 












17491 


2334* 


2343* 


8505* 


8R11* 


9»76 


9B90* 


9087 


9096 


9128 


9143* 


9149 


9155* 


9157 


9855 








17521 


2333* 


8803* 


9104" 


9|40" 










1687 


87481 
















17471 


2337 


8809 


11017 












17481 


2335 
















9079 


90881 


91.18 


9153 












17101 


8808* 


9060* 


9061 


9066* 


9068 


9119. 


9154. 


9231. 


16871 


















16991 


8795* 


8803 


9104 


9140 










16181 


8749* 


8750 


8755* 


9074 


9Ba8* 


9095* 


909H* 


9111 


16311 


8804 


9105 


9141 












9075 


90951 


9112 


9148 












16611 


9134 


9136* 


9139 












16601 


9142 
















16431 


8798 


8801* 


9805 


9103 


9106 








17541 


8807* 
















9B71 


91471 
















8753 


90591 
















8806 


90661 
















17221 


8796* 


9078 


9084* 


9101* 


9117 


9124* 


9132* 


9151 


16761 


8792 

















7304* 7313* 
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9103* 9107 9|3fl» 9139» 



RKvrc 


ei)2212 


17531 


IIS06> 








RKMIC 


092201 


17501 


mm' 


9105» 


9141» 




RKWPCK 


044164 


9069 


91111 








RKWTRy 


042140 


R803I 


9064 


9086 






RKl 


t4411.) 


9062 


9077 


91011 






Rlilf 


001632 


15911 


»797« 


8800> 


8811 


9102» 


RKll 


001634 


15024 


8754" 


8774 


9090 


9115 


RXJ 


044132 


91041 


9126 








HKJ 


044332 


9065 


01404 


9161 






RNTBIN 


tf01620 


15861 


8312* 


B406» 


8107 


8420 


ROLBl 


010454 


3059 


1060 


30621 






P0LB2 


011372 


3325 


3326 


3327 


33791 




R0LB3 


012176 


3549 


3550 


35521 






R0LB6 


^WTS:! 


3727 


1778 


37301 






POLBftR 


01 3044 


3757 


3758 


37601 






BnLB7 


P13762 


3979 


3990 


39821 






BOLB 


na7364 


2757 


7758 


27601 






ROLI 


P10144 


2943 


2944 


2945 


29171 




POLIA 


010156 


2950 


2951 


29531 






POLi 


PI 1776 


3477 


3478 


34801 






ROL« 


1. 11170 


3253 


3254 


32561 






ROlf, 


nl227J 


3581 


3582 


3583 


35851 




P0L7 


1^13512 


3896 


3897 


38991 






RORBI 


010542 


1091 


3092 


30941 






R0RB1A 


010632 


3124 


3125 


31271 






pnRB4 


K1 1 354 


3317 


3318 


3319 


33211 




R0RP5 


012140 


3530 


3531 


3532 


35341 




RORPb 


•112702 


3708 


3709 


37111 






R0RP7 


IM3646 


3941 


1942 


39441 






RnKB 


HJ7250 


2713 


2714 


2715 


2716 


27181 


RORl 


010074 


2921 


2972 


29241 






Bnpi A 


"10206 


2963 


7964 


2965 


29671 




Rnp? 


!'l 1056 


3209 


3210 


32121 






RnP5 


01 leSfi 


3426 


3427 


34291 






P0P6 


»112 360 


3608 


3609 


3610 


16121 




PORT 


11 3364 


3853 


1851 


38561 






PPCC 


P02246 


1769« 










RP3BA 


-•02164 


17401 


«741» 


9031» 






RP3CS 


(•1)2160 


17381 


2367* 


2368 


a7?9» 


8716» 






9035« 


9011 


9046« 


9047 


9857 


RP3DA 


0^2166 


n4H 


«717» 


8738. 


9031'> 




RP3nc 


002170 


1742" 


8739i> 


903211 






HP3npv 


341250 


168b 


86761 








prjDS 


002154 


1736» 


2374 


8734 


1 101b 




RP3FP 


L10215b 


17371 


9018 








PDERR 


043260 


8972 


8980* 


0009 


0014 




RP3ruM 


002131 


17091 


»733» 


»954i> 


8955 


B960» 


PP3HAN 


O<;2102 


1686* 


8411 


8520 






RPIHPA 


U021I6 


l697t 


0738 


9031 






RP3HDC 


002120 


1698il 


a716» 


8739 


9012 




RP3HST 


001752 


16171 


2164 


8384 


8389 


8415 






8987* 


99O0* 


9002 


0039 


905311 


RP3H1.C 


001772 


1630« 


8401" 


8710 


9013 




RP3I.00 


043306 


8968 


8987" 


9001 


9040 




RP3NWH 


002040 


165911 


0415« 


9024 


9026* 


9029 


PPSIHL 


0021)36 


16581 


S4140 


9034 
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RPSOLr 


U02006 


RP3PSU 


002174 


RP3PtA 


>)4 3606 


RP3PPT 


013130 


PP3SPV 


013160 


RP3T(iy 


002146 


RP3UtlI 


002066 


RP3VEC 


002172 


RP3UC 


002162 


RP3WC1' 


043376 


RP3WTP 


041541 


RP31 


043332 


RP310 


001626 


RP311 


I!01b30 


BP32 


B13362 


BP33 


1)13516 


RP4BA 


002222 


BP1BAE 


002221 


RP1CS1 


002216 


RP1C52 


002230 


BP4CS3 


002232 


RP4DA 


002226 


RP4nC 


002210 


RP4DBV 


B42220 


RP4DS 


002234 


RP4FRR 


014653 


BP4FP1 


002236 


RP4ER2 


002242 


RP4ER3 


002214 


RP4FUN 


002142 


RP4NAN 


002112 


RP4HDA 


002126 


RP4HDC 


002130 


RP4HST 


001762 


RP4HHC 


002002 


RP41.00 


044676 


RP4NwH 


002060 


RP4NWL 


002056 


RP40F 


002250 


RP40LD 


002026 


RP4P5II 


002254 


RP4REA 


015112 


RP4PPT 


014504 


RP4SRV 


011530 


RP4TRy 


002151 


RP4nNI 


002076 


RP4VEC 


002252 


RP4HC 


00223(1 


RP411CF 


044751 


RP4WTR 


012162 


RP41 


044724 


RP411 


001636 


RP42 


044732 


RP43 


015064 


RSBA 


002262 


BSBAE 


002264 



16111 


84131 


84161 


8720 


8723. 


8741 


R99S 








17111 


8732" 


















8964 


90391 


















8681 


89531 


















8731 


89601 


















17211 


»7I9» 


8971 


9976. 


89031 


9008 


9014. 


9022" 


9013 


9049. 


16751 


84091 


8724 


8727. 


8729 


8996 


0030 








17131 


B731» 


















17391 


07401 


90131 
















8962 


90021 


















87291 


8958 


8978 
















8956 


8970 


89911 
















15891 


9719" 


87221 


8726"' 


8716 


8994. 


8995. 


89961 


8998 


9028. 


15901 


86821 


9697 


8982 


9006 












89971 


0016 


















8959 


00311 


9051 
















17591 


8885» 


92551 
















17601 




















17571 


2358 


2398« 


8870* 


88«2i 


8893. 


0200. 


0201 


9221. 


9252. 


17621 


2387' 


2389 


2397. 


8513. 


8873. 


9103. 


9232. 


9238 


9267. 


17631 




















17611 


8876' 


















17661 


8R7S1 


















1690 


88181 


















17611 


7391 


9189 


9212 


9218 


9227 


9216 


9262 






9192 


92041 


9230 


9265 














17651 




















17671 




















17681 




















17121 


88691 


91761 


9177 


9181« 


9182 


926b. 








16901 




















17011 


8862» 


8876 
















17021 


88611 


8875 
















16211 


B819» 


8820 


8825. 


9187 


9198 


9201. 


9211. 


9211. 


9225 


16341 


8877 


















9188 


92111 


9226 


9261 














16671 


9250 


















16661 


9255 


















17701 


88744 


















16491 


8879 


8885 
















17721 


986e» 


















9)84 


92601 


















8823 


01751 


















8867 


91811 


















17241 


98631 


9191 


9l96» 


9217. 


0229 


9234. 


9215. 


9264 


9269. 


16791 


8873 


















17711 


8867* 


















17591 


88771 


















9183 


92251 


















68651 


9190 


9197 
















9178 


9190 


92171 
















15931 


ae24» 


8841 


9206 


9210 












92181 


9219 


9236 
















9179 


92461 


9247 


9271 














17771 


8946» 


9354. 
















17781 





















9253. 9256. 11020 
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17751 24i^fl« «933« B943* B944« ''jjq* 935]» 9352* 9355* 111(121 

I7Bi*l 74H7* 24H9 741 7» B51MO B916* 9297* 93^«» 9336 936b» 

17H1I 

177911 H9'7» 

1691 fi892#- 

17S2» 2411 fi93] 9293 9310 931b qjJS 9344 9 361 

17fl3t 

9296 93«2I 9328 9j64 

17131 fl91H» 92flt»» 92SI 9285* 92B6 9329* 9365* 

1691» 

I7f3# B924* 8937 

Ih22« flH93» 8894 9291 93t'2» 93'*9» 9312" 9 3 23 9359 9371» 

1b35* B938 

929? q3tl9« 9324 9360 

1669* 9348 

IbbBD 9354 

1 6S1 II m)40 »946 

t7P5ll H929» 

92R8 93S9I 

flB97 9279" 

15928 93851 

17251 ay?5* 9295 9298" 9315» °^?1 "^ 3 3 1 • 9313" 9363 9367" 

IbBt*" fl91b 

17R4ir 8928" 

177611 i>93e" 

9287 93231 

a927» 9284 93ini 

1594lt 8698" 89l3 9 3'14 9338 

9282 9294 931511 
9316)1 9317 9333 

9283 93«4« 9345 9369 
8613 8615 8620" 
ft054< 
60901 

6097 ftf99« 

6056 61C»5 6115 6117 6126 61?H 613011 

ir874» 
1869I 
1902» 

1h7w» 

1903* 

1599» «4 »f " 8476 8608 8701" P775 ailH* 8842 8845* 8915* 

16 00* 8532 8715" 8789" «a6i,i» fl921» 89H3" 9^9i» 9207* 9305" 

19IUI 

19H1« 

19101 

194211 

1851 ■ 

18841 

1852|( 

1B»5» 

18531 

1 H86* 

ie54t 

1887* 

18551 
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HSCSt 


^M2256 


RSCS? 


0^227.^ 


R5C5 3 


!M2?72 


PSDIl 


0^2266 


PSDRV 


yj42614 


HSRS 


W02271 


RSEP 


<M2276 


HSFPP 


045350 


RSFriN 


l'>02M* 


RSHBNA 


<ii,2U4 


RSHO* 


002132 


RSHSU 


001764 


RSHWC 


^"0 200 4 


R.si.nop 


"45 W6 


R.SNfcwH 


t' ,12 06 4 


PSMf *[, 


■.10 206 2 


Rsor u 


.M2i-'3 2 


HPPSw 


■■»0?302 


RSPF AD 


(.'4 5t>12 


R S h P T 


^^ 1 5 2 3 4 


H.S5PV 


■M526.' 


P5rPi 


'V'2152 


Rsii-y r T 


nj2l0,i 


RSVFC 


•■HI? 300 


PKwC 


.■',W2b0 


kS«Ch 


.1^545 \ 


R S * 7 H' 


rii3^04 


851 1 


..* ,1 1 ^ 4 ,; 


R5 4 1 


.•15121 


PS 12 


.■1513? 


RSH 


( <55C0 


R1 11 


,.4 103 1 


Rin 


'2445; 


PTfl e X 


( 7464? 


PTr2ft 


1 , ? 4 6 5 1. 


RTr?l X 


'»74776 


PT1 


"5451^ 


RTl B 


.'0 2S46 


RT1B 


•'..'2642 


RT?a 


t^255f 


RT?P 


•02641 


HUNTh),, 


'.-.1166 6 


RI1NTPA 


iMl70 2 


Rvtcrr 


'12646 


R?eoo 


t 0264M 


R0A 


'*0272^' 


RHB 


002724 


R1 a 


'-.0250? 


R1 b 


.'02576 


R7A 


250 4 


R7H 


^10 260 ^ 


R3A 


r^2506 


R3H 


f'02602 


R4A 


"M25t0 


R4y 


*'-0 260 4 


R5A 


:102512 



RSB 


l'«176ab 


KH 


tV7514 


PhH 


iil»?M^ 


R7A 


l'.)?722 


R7P 


nD2776 


SAVPSW 


H7 465 4 


SAVRtG: 


: 1i^44*»6 


SPCPl 


a I.I 466 


SBCKi 


H122I6 


SPCR* 


^\ 1466 


S»C!<6 


HI 26^4 


SRCH7 


nl 3574 


SPCl" 


3117414 


SBC1 


^1024.) 


SPCl A 


k>10256 


SPC5 


IM2rtl» 


SPC(. 


H2J74 


5PC7 


^1 127" 


SP1NB7 


1'I752.> 


SBI»7 


.416746 


sn&TA 


WI6274 


snflTAP 


rtl673.I 


SFcrj 


1)333.12 


SfCTJD 


W34406 


SFCTi 


('33646 


SFCTil) 


1'34752 


SFRV 


(m127 4! 


SIZE 


1^44634 


SIBOBL 


i>5 3 206 


SOBP 


P2415H 


5n»i 


024156 


soBta 


11241 32 


sop? 


(>24204 


SOB! 


i!24216 


S0P1 


?2425>1 


SOBS 


HJ4252 


SOPSfl 


074272 


snB6 


(•24316 


S0B7 


.424324 


SOBB 


1124326 


S0H9 


^24142 


SPAPE0 


6»1756 


SPAPt I 


»»I76CJ 


SPCHK 


CT23.116 


5PCADR 


?'i\ TiiA 


SPtn 


B,t2752 


SP« = 


177572 


SPl = 


177574 


SP2 = 


177576 


SP3 « 


172516 


STACK = 


VM120O 


START 


?!d3276 


STCPLK 


t<.l237(l 



STKLMTs 177774 



IDIIB) 


















lH5b« 


















1 BB9« 


















19411 


















19431 


















6v)5 4» 


6055 


6060 


6085 


60991 


6099 


61 i0 






"676 


8718 


8918 


9892 


9377 


9446 


9512 


9662 


9979 10224 


1,16 8 4 


IWRM2 
















1»65 


3066 


30681 














356H 


35521 
















3361 


3362 


33641 














3678 


3679 


36811 














3919 


3920 


3921 


39731 












2771 


7772 


27741 














2979 


2979 


2980 


39921 












2996 


7987 


2988 


29901 












34fl4 


14861 
















3615 


1616 


36181 














f823 


3824 


38761 














49H7« 


4938* 


4939 


4943 


1950 


4954 


1959* 


4961* 


4964 4968* 


47481 


4763* 


4764 


4773 


4779 


47861 


1787 


4794 


4798 4802 


16131 


16 19» 


4650 


1651* 


4652» 


4657. 


1658* 


1659 


4663 4668 


4686 


46«7<» 


4688. 


1699 


1692* 


4693 


4696 






47I3» 


47I4» 


4715 


1717 


1721 


4724 


4729 


4729 


47371 


7682 


76851 
















7852 


78551 
















7743 


77471 
















7913 


79171 
















19574 


















2329» 


2455 
















lil47n# 


1(1471 


10477 


1 M89 


liH9i» 


1H495I 








5915 


59261 
















59281 


5932 
















59I7II 


5980 
















5928 


5929 


5930 


5931 


5933 


5934 


5935 


5936 


59391 


59431 


5951 
















5943 


5914 


5945 


5946 


5919 


5952 


5953 


59561 




59581 


















59671 


















59781 


















59811 


















5924 


59831 
















59221 


5993 
















16191 


















16201 


















56361 


















16111 


ia735» 


11217 














19641 


















12881 


1 352 


7556 


7573» 


Bill' 


81 1R» 


9224* 


9572* 




12891 


















12901 


1353 


7559 














12911 


















11731 


1337 


1351 


2182 












1453 


21051 


10594 














18261 


















1 1B41 


7361 
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8153 11155 fll57 RI64 S|66 l)|68 8170 8172 S186> 8567 

7968* 7997 80041) 8006* 

1576t 2167* 8152 8167 8597* 8598 8602» 86«=t8 9697 

4006 4007 40091 
4159 1160 4162I 

4198 4199 42011 

4205 4206 4208* 

4391 4392 43941 

4433 4434 4436> 

4543 4544 45461 

4551 4552 4b54« 

4676 467811 

1780 4781 4782 i7fl4< 

2778 7779 2780 2792< 

3143 3144 31464 

3223 3225' 

3384 33B6# 

3752 3754" 

3867 38691 

1426* 6596 

142711 6626 

13039 11302" 

14921 2180 2202» 2204 2210« 2444 8020" 8092« 8150 8165 8186 8250 8270 

8307 8315 8319 S526 8683 8756 8826 8899 9541 9559 9566 9606 9613 

9618 9621 10566 10582» 

14511 2210 
1237» 

12271 1237 

1226* 1236 

12251 1235 

12241 1234 

1223< 1233 

12221 1232 

12211 1231 

1220* 1230 

12191 1229 

12181 1228 
12361 
1217I 
I216« 

1215" 8150 
1214« 
1213< 
12121 
12351 

1234< 8165 

I233» 8683 8756 «R?b 8899 

12321 8315 

123111 81R6 8250 

12301 2444 

12291 8270 8307 
12281 

58641 5873" 

58651 5891 

5758 5759 5760 5761 57641 
57911 
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STMM 




«)363e4 


SUB1"LG 


H353B4 


SUBPAS 


001574 


StIB0 




014050 


SBBl 




114472 


SIIBIA 




014600 


SMBIB 




014614 


S>rb2 




015344 


Sire2A 




»IS464 


S1lb3 




016002 


Slll>34 




016024 


SIIB6 




016454 


S(fB7 




017070 


SbAP0 




007432 


SWARl 




1110672 


SWAB2 




''I 1104 


SMAB4 




J11532 


SBAII6 




01 303J 


SWAP7 




1-13116 


SUB01 


s 


U00071 


SUBIA 


s 


000710 


SUtTCH 


057740 


Shk 




001242 


SUPfG 




000176 


SU0 




000001 


SM00 




000001 


SW01 




■^00002 


S1.0? 




r.}0»'04 


SV.0 3 




000010 


SW04 




000i'20 


Sfcl!i5 




000040 


SU06 




000 1 0-1 


SfcB7 




000200 


SH08 




;>0040.1 


SU09 




.'01000 


SWI 




000002 


Sl.10 




002000 


5k 11 




004000 


SWI 2 




010000 


SV.13 




W2.1000 


S*14 




340000 


S»15 




100000 


SK2 




000001 


SW3 




*00010 


SNA 




000020 


S«5 




000010 


SU6 




000 100 


S»7 




000201 


EWB 




800400 


SU9 




P01000 


SXP« 




023772 


SXBB 




123774 


SXT0 




023440 


SXTl 




W23524 



SXT2 


024010 


58711 










SXT3 


024024 


58771 










SXT4 


023572 


5809 


581 11 








SXT5 


e24ei4 


58821 










SXTb 


1123734 


5846 


5847 


5848 


5849 


5851 1 


SXT6A 


023764 


5857 


58601 








SXT7 


024100 


58991 










SYSSIZ 


001646 


15981 
10047 


73464 

10058 


2380. 


7400. 


2420. 


TABBEG 


002364 


18241 










TAHFNO 


502366 


18251 










TAG = 


000040 


14411 










TBlTVEs 


: 000014 


12701 


5350. 


5382. 


5569 


5580. 


TBL2 


002502 


18471 


6507 








TBL4 


002720 


19391 










TBL5 


092734 


19481 


6632 








IBL6 


B02762 


19761 


6633 








TPL7 


00)034 


20041 


6559 








TFSTl 


1110334 


3013 


3014 


3015 


30171 




TEST2 


011032 


3197 


3196 


32001 






TFST6 


013060 


3763 


3764 


37661 






TIMFBU 


051236 


7168 


7173" 


2174. 


9985* 


9990. 


TIHFP 


044466 


9081 


9171 


9156 


9165' 




TKBFR 


001506 


1554 


15551 


10808 


10810 




TKBFPP 


001504 


15541 


10805 


10811. 






TKISB 


U54152 


2221 


107761 








TKVEC « 


000060 


12771 


7221» 


2222. 






IhOCI 


092360 


18221 


6772 


6786 


6836 


6812 


T1,0C2 


002470 


18271 










IPISP 


054364 


2223 


8092 


108301 






TPVFC • 


000064 


12781 


2223» 


2224. 


8048. 


80821 


TPAPVE« 


0900 34 


12761 


218B» 


2189. 


5353" 


5355. 


TPAPl 


021546 


5352 


53671 








TRAPIC 


071606 


5366 


53791 








TPTVEC= 


000014 


12711 










ISIBl 


010704 


3149 


3150 


31521 






ISTB2 


B11510 


3373 


33751 








TSTB2A 


011520 


3378 


33«0« 








TSrB6 


K12556 


3666 


3667 


3668 


36701 




IST0 


007170 


2686 


7687 


2688 


7689 


2691 1 


TST1 


005656 


24851 










TST10 


011252 


32871 










TSTIl)« 


032100 


74341 










TST101 


032216 


74741 










TSTI02 


B32354 


7511 


75271 








TSTlaa 


H32606 


75921 










TSTia4 


033774 


7765 


77781 








TST105 


035)24 


80171 










TST106 


»)S606 


80891 










TSTll 


011570 


34051 










TSI12 


012012 


34901 










TST13 


0122)2 


35721 










ISTI4 


012512 


3657* 










ISI15 


(11)104 


37801 










TST16 


rl35l4 


39031 










TSTI7 


014010 


39931 











|pi(At4»« \i>t\A(flT ]ii40l4» 10021» 10022 



S16l» S3ft4» S3h()» 5373* 
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?6»4t 
11 I7f 
42571 
43591 
14471 
J519I 
45«2II 
46!9« 

n»ii 

26691 

171l> 4744" 

1S^;9K 

4P1B# 

491^31 

5H32» 

512»« 

52291 

5247 529M« 

27S6t 

534fa|t 

5395* 

5514» 

55^1 « 

561 9« 

5bflf>* 

5735« 

591k* II 

29.'9II 

bfcl^WII 

Ki*51 ■ 

b»94| 

M41« 

f-?fcll 

(-31 3« 

63'!7< 

h443tt 

JM33« 

b479l 

65"'3t 

b553« 

h5'>3l 

bb77» 

b759f 

66331 

bt-72« 

31«4II 

b945» 

b9P3t 

71 JlH 

7197« 

7255# 

7298< 

73ie« 

734l)# 

14i*a# 2212 (i^?3 

»«21 ' 



Tsr? 


iM^714 


TSTZk* 


■.tm4b 


TS121 


*«I4672 


TST?? 


»I5222 


TST2 j 


0I55P6 


TST?4 


iM57l2 


TST25 


;i'lt.m2 


TST?b 


V16262 


TST?7 


(■16560 


Tsr? 


■^i^7t\b 


TFH^ 


'116731 


TST)| 


Mr 7 1 5 4 


TST32 


1 ' 1 7 ) ^ 4 


Tsm 


ni75«6 


Tsrn 


rf2B2t 4 


TST15 


;»?^';»f. 


TSTIfe 


i!21^3V' 


TSH7 


;.2l2 34 


T?T4 


J't7H4 


TST-Iv' 


"21142 


TST11 


"2I6S2 


TPTI? 


(■22 J5** 


TSUI 


r ' 2 2 "j 1 4 


TPTM 


'227S6 


Tsris 


-?2Mfe4 


Tsrih 


t 2 3 ) 1 6 


TS n 7 


■»?4i lo 


TST-S 


(' 1 .Ik- 3 -1 


Tsr^.' 


'";4 I4b 


T.^T-il 


^2 4 142 


Tsrs2 


ni4b4? 


Tsr-i-! 


■'25.'22 


r s 1 ^ 1 


t ?S474 


T5 rs^ 


'?bb2-l 


Tsrsb 


I 2b^>72 


TST^7 


i-2^!'5,' 


TST*. 


•1*>362 


TPIf it 


■^' 2 b 3 3* ' 


Ts rf 1 


'?b364 


TSTf.2 


'^2b5 4 


TST63 


•^7(6|.^ 


TS rh» 


.•^7^'7•, 


TSTf,^ 


'^27 124 


TSrftb 


.^77^64 


TSrf.7 


('277^2 


1517 


■M**77ii 


TS17,' 


; 30^7 1 


TST71 


>3?ilb4 


TS17? 


■" 3 J 5 5 ' 


TST7J 


^'3^762 


Tsni 


.5M212 


TSr75 


(■31 102 


TSr7ft 


,131 4bb 


TST7 7 


^' 3 1 ^ 4 2 


TTOPT s 


u'^J4 0^ 


TTi'CHK 


-»35 14 2 
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lvi:fi8 PAr:E 2S6 



TVPPS = 1^4*^*; 

TYPK = M4401 



TVPOC = 
TYPON 5 
TYPOS = 
TVPSIZ 
TYFTIM 
rjRtADR 
lIKfRA = 
UPF.CC = 
[JHECLPa 
UBLCRls 
UP FTP 2 = 
UPKPB = 
UPKKPP 

UPtRO 5 

upriNi 

UBROPTs 

imtSAV 

UBEStT 

URSSffV 

UPETfcL 

uRtvrrs 

UPE? 
UPt3 

URM6 

IIBHF &KS 

UB7 

UCNSCT 

UCOIJMT 

UCUfl 

UDCSO 

UDCSI 

UPRFG 

UFLAG 

UINir 

uipawkjs 

UTPBFls 
UTP«ft2= 

UIPflRJs 

utpaP4s 

UIPAPSr 
UlPaRf> = 
UIPAR7= 
[llPDR^s 
UlPOpla 
UIPriK2s 
UIPDR3S 
UIPDR4= 
LJIPDRSs 
JTpnp6= 



Irt44«12 

1 ;i44irf4 
1 .^4 lfl3 
i^S125 1 
M5U>1<> 

170001 
1 ?r)k''P2 
1 7irtt^in 
1 7JHH6 
1 7 id H 1 ^ 
t 7v)ti0O 
?46163 
1 7^*11 4 
»»5 36 4b 

r« 1 7 1 h 
?'36I22 
44573f 
na?3n4 
pi^idSlk' 
"fl6i^3*' 
i«4623C« 
.M 3J6 4 

17 777,-j 
t ■ 1 6 7 5 b 
(li?2772 

('i»l3i^0 4 
'J(»Jri2b 
«^J«32 
iM3t)12 

ya3t)06 

17764** 
f 77612 
177644 
177646 
177653 
177652 
177654 
177656 
1776ai) 
177602 
177604 
1 77feP6 
1776ia 
177bt2 
1776M 



Bft5v) 


9657 


97 B 3 


lf6 371 




















2315 


2449 


bblb 


H357 


9359 


9368 


9644 


"651 


"658 


960B 


9616 


9663 


9665 


9bbfe 


9670 


9697 


9689 


9692 


9696 


9700 


9704 


9717 


9719 


9722 


9724 


9728 


974ft 


9759 


9775 


9785 


9795 


99l»3 


9905 


9912 


9819 


9B35 


9910 


9845 


9954 


9859 


9971 


9973 


9987 


9989 


9890 


9H92 


9895 


9934 


10022 


10023 


10039 


10040 


IH043 


1 ;*n 1 4 


lil055 


11106 2 


10065 


10129 


i:>204 


10591 


106331 










9bb9 


9691 


9695 


9699 


9745 


9841 


9886 


9894 


10042 


106341 








ll'63bl 


























1H635« 


























244B 


1I»0391 
























«b33 


96b4 


99791 






















161121 


9304. 


9395* 


9396 


9397 


9433 


9435 


10663 


10664 










1 3701 


1793 
























I 36911 


1792 
























1372« 


1796 
























13711 


1795 


2247. 


2249 




















13741 


1794 
























13bSt 


2215 


2353 


2259 


2263 


















94v*t* 


94171 
























13731 


























9158 


9410 


1H6491 






















141*1 V 


2250 
























IbHl * 


93«2« 


9393" 


9394 


9395 


10649 
















"141 


91 491 
























93771 


10659 
























17921 


7269 


9379 


9391. 


941 3. 


9431 


9875 


1065 7 


1 1025 










13751 


1797 


1 799 






















9381 


93951 
























9419 


9423 


94291 






















3bb0 


3662» 


3665 


1673 


3677* 


3684« 


3696< 


1692« 


3700» 


37»7» 


37131 


3720' 


3726' 


3732« 


37!B» 


3744« 


3751' 


3756». 


1762 


)769< 














13471 


65961' 


6637» 






















4747 


47531 
























19821 


























19931 


























19(n» 


























19961 


























1999K 


























19901 


























19991 


























19971 


























I3H6I 


7Jb8 


7519 


H21 7" 


9219 


8220 
















13t)7» 


9J!B» 


P219« 






















13«9» 


B22H« 


9221« 






















13391 


























Ulill 


75i4« 
























13111 


























1 3121 


7268» 
























13131 


"222» 
























12951 


7514 


921 3» 






















12961 


9214» 
























12971 


8215» 
























12991 


























12991 


7535» 
























13001 


























130U 


7269' 

























MAINDEC-n-OgKDC-A POP 11 /fcX SEPIFS CPU EXERCISER MACYtt ?7riPi06) 07-FEB-77 JPIIPI8 PAGE 257 

POKDCA.PII 07-FEB-77 04j5S CROSS RFFtRENCE TABLE -- USEP SYMHOLS 

I11P0P7* 177616 13021 fl3l6» 

19841 

197fli 

J4J3I ^2*59 S433 61 «! 61(44 6125 7 258 7393 74«2 

198(t» 

15fl5l ft4t^n» 84PI4 84»9 

19941 

1986i 

1995)1 

1991t 

1 863* 

1896t 

19e5t 

t337« 2458 5M2b 52fib 5458 54<'3 55*^7 6265 6456 7251 7294 7399 7419 

7423 13983 

1992» 

1576# 358 tl» 35B7» 3592* 3599* 3bir'7» 3614* 3621* 36 28* 36 30* 3636* 3642* 364«« 

3ek^2» 39«6 39Pi9» 39M» 

iai:i0 38«5I 

I5'^9f 67(*8» 8286* 8466* 8544* <»67l 9672* 9678» 968** 9682* 10685 10734* 10864* 

1PH65* 1P!933» 1«934* li»959* 1ifl960» 10981* 10982* 11l6t^ lU7l 11186 1120H 11217 11230 

11248 

14t*7l 10581 

I 9riVf I 

1865« 

1866(1 

18981 

U'991 
WPFr.RGs ^^ll^344 Mf>H« 6t)09 6643 

irfPIMTs i;-<.l352 1425« 3216 

WPLCU&s ■■)rf30i 1416" 

WPLOftfa »>n3t'6 142211 f>783 

.^Pl.fGIs r/i/t.isai 1418« 

WPi.JA**= P-iWS**'* 14101 

WPLPeA= S"^a3«'? 1414» 678] 

i^PLSiPs ^i^4f3«l 1412» 

^PLTA^s f.^aivil 1424# 6785 

MRLi»hA3 *Aidi<a^ 1420* 

rfPWHA"* [;il^22^ 14^61 fi6«4 6661 bbfl9 6738 70(tH 7086 7l29 7167 7l9] 

WWP X nfl0iy,' 14361 6774 6838 6840 6992 ^995 

X 1-51512 1«872 10875« 

Xnpp t^23472 5772 577J 5774 5777i 

XOPI (??356i'» 57<i7 5798 5799 5800 58i^2 5ai^5» 

XOP24 i.;236|1 58I9» 

KnP35 fc'74 0e.l 5888 5889 5e93« 

X0k6 <*7iHi>2 5824 5827 5829 58 36« 

XnHf-A "7 3706 5822* 5873* 5828<» 58 30* 5834 58401 5845* 5856* 5858* 

X0P6B ie2 371^ 5831* 5832* 5833* 58 14 5841" 

X0K7 rj24111 59^4« 

XXDP 1t)3324 2I13« 71?6* 7134 

XXDFC 1^3 325 2114i 2129* 74 3 8 

SnC0 -^am.) 1530# 7617* 7620* 7627* 7679 7638* 

7698* 7702* 7708* 7710 771b* 7718 

7799 7808* 7809 7818* 7872* 7826* 

7886* 7888 7893* 79i16» 7970* 7927* 

SaCi 001412 1531* 7616» 762« 7623 7629* 7633 



UJAN 


032776 


Ul.cnu 


(■■»J762 


UM s 


HBneri 


U»D 


CJJ766 


UNITNO 


nai6i6 


UMl* 


!)»5»22 


UPBA 


kM3e»2 


IJPE.S 


P»3»J4 


UPLV 


f33314 


UPbS 


K«12532 


UP6B 


F',»2626 


UPf.PV 


f»yt3^v)W 


UStSTKs 


t*^k»70« 


IISBFG 


i".)3al(. 


UWUft 


'.12244 


IIWM7 


J1321X 


IIW7 


(i13211 


tfftUP 


11J1536 


riCNSSWs 


!''»»226 


*JCS*DR 


♦ k»2636 


wcsa,^ 


»K25)b 


»rs«.i 


l'3254M 


«cs».;i 


|«(>2632 


rfCSB.I 


L)<}2634 



7639 


764H* 


7b52» 


7656» 


766e» 


7675» 


769B« 


7723» 


7736» 


775H» 


77S7« 


7787« 


779a» 


7797* 


78 3rf« 


7»45« 


7R6«« 


7S68> 


7872* 


7B78» 


7880 


7'(44 


7955 


7969 


7974 


7985 


7987 


1H543 


7t.3y» 


7642 


7649. 


7663 


7671 


7677* 


768a» 



MAINDf.C 


-n-nuKOc-A POP 


1 I/6X SfcPlES CPU 


EXtPCTSFP 


MACYll 


77( 1006) 


07-FFrt' 


-77 10! 


08 PAGi 


258 








Doi<nc«. 


Pll ^7.FER.77 


X9t5e 




CROSS 1 


siFtRFNCh 


TARI.E - 


■- I'StP SY^*noi,s 


















7681 


76»9. 


7693 


7696. 


7705 


7710. 


7713 


7718. 


7720 


7726 


7732 


7738. 


7741. 






7742 


7749. 


7754 


7760. 


7762» 


7763 


7786. 


7790 


7793 


7799. 


7803 


7809. 


7812 






7819. 


7833 


7841 


7B47. 


7850. 


7851 


7859. 


7863 


7966. 


7875 


7880. 


7883 


7888. 






7890 


7896 


7902 


7918. 


7911. 


7912 


7919. 


7924 


7930. 


7932. 


7933 


7944. 


7955. 






7969 


7973 


7986 


7987» 




















SACJ 


xdKM 


15321 


7633. 


7660 


7668 


7670. 


7671. 


7672. 


7673. 


7681 


7693. 


7702 


7713. 


7723 






7729 


7731. 


7732. 


7733* 


7734. 


7742 


7803. 


7830 


7838 


7840. 


7841. 


7842» 


7843. 






7851 


7963. 


7872 


7883. 


7891 


7899 


7901. 


7902» 


7903. 


7904. 


7912 






SiC3 


P,I1416 


15331 

7899 


7642* 
7901 


7656 


7668 


7670 


7720. 


7729 


7731 


7812. 


7826 


7838 


7840 


7890. 


SAC4 


OKI 42? 


15341 


























«AC5 


BB1422 


1535« 


























SAUTOP 


««1236 


1489t 


























SBDADP 


«ei224 


1484I 


























SBDn«T 


MI2 9X 


1486> 


9425. 


9480. 






















SBrLL 


H4l33fl 


15221 


9608 


9633 






















SPUPF 


1*191406 


I529< 


10398. 


10423 






















SCHABC 


851Be4 


9936. 


9946. 


9953 


9964. 


99691 


















SCKStoPs 


«««•«» II 


1«64B 


























SCMTAn 


niMeift 


1471* 


2177 


2178 


2186 


2192 


2193 


2194 














$rMi > 


»v».»iJl(l 


15H4I 


15051 


15061 


16071 


15081 


15091 


15101 


15111 


15121 










SC"? » 


rti1*lH2(^ 


15H4I 


15051 


15061 


15071 


15081 


15091 


15101 


151 11 


15121 










SCM3 » 


JBDiJlrf 


1Stl2« 


1504 
























SCII4 « 


D(»D»llt> 


15121 


15131 


15141 


15151 


15161 


151 71 


15181 


15191 


15201 










SCBI.f 


l'»U35 


1524« 


8658 


9616 


9613 


9663 


9666 


9704 


9719 


9724 


9728 


9873 


9889 


9890 






9935 


9972 


10023 


10043 


10065 


10780 


10788 


1079B 












SnBtK 


B52«15^ 


iei7i« 


10204 


102121 






















SOBJO 


05206(1 


9684 


9755 


9868 


102241 




















snoACN 


041243 


8640 


8661 


86671 






















$nTRl. 


<<52(I4^ 


10173 


102081 
























SFNDAD 


«4123H 


1460 


2117 


2311 


86631 


9629 


















SFNDCT 


941074 


2192 


86421 
























$FNULIj 


«»41244 


867Bt 


























SFOP 


«41l«36 


8604 


86321 
























SEOPCT 


a4l066 


2192. 


86391 


8643 






















$FRFLG 


R01204 


14741 


95 3 3 


9555 


9557 


9563. 


9580 


9582 


9587 


9602 


9603. 


9633 






5FR"AX 


«)1II217 


14811 


2195" 


9557 


9579* 


9587 


















SFRPSU 


9«IS76 


157711 


























SFPPOR 


^47160 


2186 


5294 


5338 


7205 


96011 


















SERPPC 


vei22>> 


14821 


9610. 


9611. 


9612 


96 3 3 


9667 


9672 














SFRPTB 


(IB3126 


2935« 


9714 
























SFRPTY 


m7334 


9615 


96621 
























SFRTTL 


0«1214 


147911 


9655 


8659. 


96091 


9633 


















SFSCAP 


M1326 


15211 


2194. 


9578. 


9624 


9626 


96 3 3 
















SFACTO 


»el552 


15671 


0260. 


8376 


8453 


8456 


















SFILLC 


Rel26l!i 


1500I 


9939 


9972 






















SFIt.LS 


lt«1257 


14991 


9972 
























SFLBUF 


K«1342 


15281 


10322 


10370 






















SFLD20 


M5260«) 


10392« 


10643 
























SFL30 


H52912 


103171 


10642 
























SCDADR 


»al222 


14831 


























SGDDAT 


«>I1226 


14851 


9424. 


9485. 


11274 




















SGET42 


H4I229 


86601 


























$GIS»IRi 


**•»*> U 


10639 


























$HD X 


»in»aa 


1113 


























SHINUM 


(!m566 


15731 


2106. 


8689 


9762 


8832 


9905 


10443 


10451 


10456. 


10479 


10483 
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SICNT 


0^1 296 


14761 


9570* 


9571 


9573. 


9586 


















SILLUP 


053550 


10558 


10574 


105964 






















SIMTSG 


001237 


14901 


























SIIFMB 


001316 


14801 


9613« 


9633 


9673 


9675 


9706 
















»LF 


001 336 


1525« 


9633 


9972 






















SI.OKUM 


001564 


1572« 


7107. 


8690 


8763 


8833 


10442 


10449 


10455. 


10484 










SLPADP 


001310 


14774 

9584 

147»« 


3196» 

•)5»6 
2197« 


2501. 


2620. 


3796" 


4864. 


5411. 


5751. 


6157. 


7356. 


7608. 


9561. 


9576. 


SLPbPFl 


001212 


2499. 


2500. 


2501 


2618. 


2619. 


2620 


3794. 


3795. 


3796 


48624 


4863* 






4864 


^409» 


5410. 


5411 


5749. 


5750. 


5751 


6155. 


6156. 


6157 


7354. 


7355* 


7356 






76»6« 


76»7» 


7608 


8300. 


8446 


9492. 


9417 


9418. 


9429. 


9478 


9479. 


9488* 


9561 






9577" 


95»6 


9623 


10867 


10869. 


10970. 


10875 


10937 


10938. 


10940. 


10943 


10961 


10962* 






I0964» 


10966 


10985 


10986. 


10988. 


10991 
















SWJIL = 


1 >«•»»» u 


2214 


9576 


9618 


9923 




















$MXCNT 


047156 


9574 


95864 
























SNUI.U 


001256 


14981 


9941 


9972 






















SNrfTSTs 


000001 


2482> 


26014 


26664 


27834 


29064 


30304 


31914 


32844 


34024 


34874 


35694 


36544 


37774 






39004 


39904 


41 144 


42344 


43561 


44441 


45154 


45794 


46364 


46984 


47404 


4742 


48054 






4807 


48454 


49004 


50294 


51214 


52244 


5226 


52974 


53434 


53924 


55114 


55584 


56164 






56834 


57324 


59054 


5907 


59974 


60274 


6029 


60914 


61384 


62554 


6257 


63064 


6308 






639U 


6393 


64364 


6438 


64761 


64934 


6495 


65434 


6545 


65764 


6578 


66694 


6671 






67494 


6751 


68264 


6828 


68614 


6863 


59354 


6937 


69714 


6973 


71064 


7108 


71944 






72524 


12954 


73154 


73374 


74294 


7431 


74704 


7472 


75214 


7523 


75924 


7584 


77684 






7770 


00144 


80854 


8087 




















SOCNI 


051630 


10101* 


10130" 


101434 






















SOCTVI, 


B5220B 


10226 


102544 
























SnMODF, 


051632 


|0b96» 


10100» 


10105 


10108. 


101 19. 


101454 
















SOVFP 


047126 


9542 


9562 


9572 


95904 




















SPARS 


001200 


14724 


2151. 


2440 


8154 


8169 


8636. 


8637. 


9649 


8670 


9568 


9597 


9701 




SpOWER 


053556 


10592 


105994 
























spwpfln 


153544 


105944 


























SPrtpnw 


053376 


2190 


105584 


10589 






















spmrmg 


05 3540 


105921 


























SPKRUP 


053450 


10568 


105744 




















* 




sours 


001334 


15334 


96 3 3 


9972 






















SPAND 


052752 


8688 


8761 


8831 


8904 


104384 


10474 
















SPDCHps 


■ «»««« II 


10640 


























SPDDtC* 


»•»>«• u 


10640 


























SPDlINx 


•»•«•« u 


10640 


























SRDOCTi 


»»«««« [I 


10640 


























SPEGAD 


001262 


15024 


























SBEGa 


001264 


15044 


























SPEC! 


001266 


15054 


























SPEG2 


001270 


15064 


























SREG] 


001272 


15074 


























SPEG4 


091274 


15084 


























SPECS 


001276 


15094 


B028. 


86^8. 


8618. 


10780. 


10798. 


10798. 


10830. 


10831 


10835. 








SPEG6 


001300 


15104 


























SPEG7 


001302 


15114 


























SRESRE 


052254 


102894 


10641 
























SRTNAD 


1141242 


86694 


























SPTRN 


001534 


15584 


7468 


6088 


8607 




















SPJA I 


•••••• u 


10642 


























SSAVPA 


054652 


10894 


10908 


109194 






















S5AVPS 


054660 


I0885> 


10916 


109284 






















SSAVRE 


052216 


102734 


10640 
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SSAVR6 053554 10567. 10575 10576* 10577* 105984 

5SC0PE 046720 2184 5245 5251 5340 7220 7293 95404 

SSETUP« 000037 

SSIIIP « 177777 

SSVLAD 047104 

SSVPC s 000204 

SS»P » 167377 



SSWRMKa 000000 
STIWES 001324 



»TKB 


001250 


STKS 


001246 


STMP0 


001 304 


STHPl 


001306 


STHP2 


001310 


STHP3 


001313 


8TMP4 


001314 


STMP5 


001316 


STNP6 


001330 


STMP7 


001 323 


STN « 


000107 



8TPB 001354 

STPFLG 001261 

STPS 001252 

STRAP 053566 

(TRAP2 053610 

STRP • 000012 

STRPAD 053622 

STSTNM 001202 



21584 


2193 


2184 


2186 


2188 


2190 


2192 


2193 


2194 


3196 


2313 


3316 


9634 


9541 


9602 


9621 


9628 




















21584 


























9550 


95754 
























14584 


1463 
























11044 


1113 


1127 


1128 


1129 


1130 


1131 


1132 


1133 


1134 


1520 


152] 


1522 


2193 


2194 


3196 


2197 


2499 


2608 


2672 


2799 


2912 


3036 


3187 


3290 


3408 


3493 


3575 


3660 


3784 


3906 


3996 


4120 


4240 


4362 


4450 


4521 


4515 


4642 


4704 


4747 


4812 


4852 


4906 


5035 


5127 


5232 


5293 


5349 


5399 


5517 


5564 


5622 


5689 


5739 


5913 


6003 


6054 


6097 


6145 


6264 


6316 


6400 


6446 


6492 


6506 


6556 


6596 


6690 


6762 


6836 


6875 


6948 


6986 


7134 


7200 


7258 


7301 


7321 


7344 


7437 


7477 


7530 


7596 


7791 


8070 


8092 


8629 


8635 


8662 


9668 


9670 


9533 


9534 


"535 


9536 


9537 


9541 


9553 


9555 


9556 


9557 


9564 


9565 


9566 


9577 


9580 


9586 


9593 


9594 


9595 


9596 


9597 


9606 


9613 


9618 


9621 


9633 


10595 
























9537 


























15204 


2193* 


2486* 


2605* 


2799* 


2912. 


3791* 


4849* 


5396* 


5736* 


6142* 


6446* 


6762. 


7200. 


7341* 


7593* 


7791* 


9635* 


9564. 


9571 


9574* 


9586 










14954 


10776 
























14944 


2220* 
























15134 


7330* 


2333 


2344* 


2364. 


2367 


2371* 


2384* 


3387 


2398* 


2404* 


2407 


2418. 


8395. 


9313* 


8317 


9322* 


9339 


8386 


8391 


8465* 


8543. 


11230 


11248 






15134 


8330* 


9332 


9335 


9337. 


8394 


8396* 


8487. 


8490* 










15144 


8311* 


8486* 


11248 




















15154 


R484* 


11248 






















15164 


























15174 


























15184 


























15194 


























11044 


1113 


2482 


24891 


2492 


2501 


26081 


2611 


3666 


26734 


2783 


27891 


2906 


39)24 


3030 


30364 


3191 


31971 


3294 


32901 


3402 


34081 


3487 


34934 


3569 


35754 


3654 


36604 


3777 


37944 


3787 


3900 


39064 


3990 


39964 


4114 


41204 


4234 


42404 


4356 


43624 


4444 


44501 


4515 


45211 


4579 


45854 


4636 


46434 


469B 


47041 


4736 


4740 


47474 


4805 


48121 


4845 


48524 


4855 


4900 


49061 


5029 


50354 


5121 


51374 


5224 


52324 


5247 


5287 


52934 


5343 


53491 


5392 


53994 


5402 


5511 


55171 


5558 


55644 


5616 


56224 


5693 


56891 


5732 


57391 


5742 


5905 


59131 


5997 


60034 


6027 


60544 


6091 


60974 


6138 


61454 


6148 


6255 


62641 


6306 


63161 


6391 


64001 


6436 


64464 


6476 


64824 


6493 


65064 


6543 


65561 


6576 


65964 


6669 


66801 


6749 


67621 


6826 


68364 


6861 


68751 


6935 


69484 


6971 


69964 


7106 


71241 


7194 


72004 


7252 


72584 


7295 


73011 


7315 


73211 


7337 


73441 


7347 


7439 


74371 


7470 


74774 


7511 


7521 


75804 


7582 


75961 


7599 


7765 


7768 


77811 


8014 


80301 


8085 


90921 




14974 


9961* 


9972 


10821* 




















15011 


9917 


9972 






















14961 


2240 


8026 


8029* 


8041 


8044. 


9073* 


9083. 


8595 


8609* 


9616 


8619. 


9959 


9972 


10791* 


10789* 


10799* 


10917. 


10819 


10834. 














2188 


5361 


5364 


5368 


5373 


5381 


106104 














106211 


10632 
























106254 


106344 


106354 


106 361 


106371 


106381 


10640 


106411 


106421 


106431 


106441 






10615 


I06I24 
























14734 


2488* 


2492* 


2607* 


2611. 


2671* 


2798. 


2911. 


3035* 


3186* 


3289* 


3407* 


3492* 


3574* 


3659* 


3783* 


3797* 


3905. 


3995* 


4119. 


4239* 


4361* 


4449* 


4520* 


4584* 


4641* 


4703* 


4746* 


4811. 


4851* 


4855. 


4905* 


5034. 


5126* 


5331* 


5292* 


5348* 


5398* 


5402* 


5516* 


5563* 


5621. 


5688* 


5738. 


5742* 


5912* 


6002* 


6053* 


6096* 


6144* 


6148* 


6263* 


6315* 


6399* 


6445* 


6481* 


6505* 


6555* 


6595* 


6679* 


6761* 


6835* 


6874* 


6947. 


6985* 
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7t73» 71<>9» 7257» 73("0» 732H» 7343* 7347* 7436* 7476» 7529» 

8l(19» 8»12B 8B91« «e92 8226 a56a» 8634« 0533 '1582* 95B3 



7599» 778B» 







9633 


0693 
























STrPBNs 


•««««» u 


181638 


























STiPDS 


0S 1 6 M 


1»15B« 


10637 
























STYPE 


^50562 


9917» 


10625 


10633 






















STYPtC 


aSH732 


9938 


0945 


0052 


99571 


9960 


















STYPfX 


I«51a96 


9958 


0965 


0967 


99701 




















STiPOC 


>I51432 


tt4t»99t 


10634 
























$TYPON 


.151446 


1(4(498 


101011 


10636 






















STVPOS 


(^51406 


l(-a94l 


10635 
























SXTSTR 


114671B 


95441 


























SSG(T)« 


tl-MltW 


86621 


























Sl>EILL 


1-51631 


10«95» 


10099* 


10109 


101441 




















S4vtCATc 


■•««*» n 


9541 


9615 
























. s 


>'6 1 J H 


14451 


14491 


1458 


14591 


14611 


1463« 


14701 


14751 


1526 


15281 


15521 


15531 


15551 






15081 


15991 


16001 


16011 


16021 


16031 


1 7261 


18261 


2181 


2196 


2197 


23181 


2497 






25»3 


7616 


2622 


2633 


2641 


2649 


2656 


2664 


2690 


2690 


2700 


2708 


2717 






2726 


2735 


2744 


2753 


2759 


2766 


2773 


2781 


2807 


2817 


2827 


2S34 


2841 






2850 


2866 


2913 


2023 


2930 


2939 


2946 


2952 


2959 


2966 


2974 


2981 


2989 






2994 


3002 


3008 


3016 


3023 


3028 


3036 


3049 


1055 


3061 


3067 


3073 


3079 






3086 


3003 


3100 


3108 


3115 


1119 


1126 


3131 


3139 


3145 


3151 


3155 


3160 






3166 


3170 


3176 


1179 


3187 


3199 


3204 


3211 


3218 


3224 


3229 


3233 


3241 






3248 


3256 


3259 


3265 


1269 


3275 


1270 


12«2 


3290 


3304 


3308 


3312 


3320 






3328 


3335 


3343 


1351 


1357 


3163 


1369 


1374 


3379 


3385 


3393 


1397 


3400 






)4na 


3421 


3428 


3434 


3411 


1449 


1455 


1461 


3466 


3472 


3479 


3485 


3493 






1511 


3514 


1520 


1525 


3533 


3539 


1544 


3551 


3555 


3561 


3567 


3584 


3500 






3595 


3633 


3611 


3617 


3625 


3633 


1630 


1645 


3649 


3652 


3669 


3674 


3690 






16P9 


3696 


3701 


1710 


3716 


3723 


1729 


1735 


3741 


1748 


3753 


3759 


3765 






3768 


3792 


3798 


1818 


1825 


3833 


1840 


3847 


3855 


1862 


3868 


1875 


3879 






388b 


3891 


1898 


3922 


3930 


1936 


3943 


3949 


3955 


1961 


3968 


3974 


3981 






3188 


4000 


4008 


1014 


4023 


4011 


4051 


1059 


4069 


4077 


4085 


4089 


409B 






41X3 


4112 


4120 


1135 


4144 


4152 


1161 


4168 


4175 


4181 


4189 


4200 


4207 






4212 


4210 


4227 


4232 


4240 


4258 


4262 


4269 


4280 


4285 


4291 


4296 


4302 






4305 


4354 


4374 


4381 


1386 


4J93 


4404 


141 4 


4421 


4427 


4435 


4440 


4450 






1483 


4491 


4495 


4501 


1508 


4513 


1545 


1553 


4S58 


4561 


4567 


4572 


4577 






4612 


4615 


4621 


1628 


1614 


4642 


4655 


4660 


4664 


4671 


4677 


4684 


4600 






4694 


4718 


4722 


4725 


4730 


4714 


4766 


4769 


477H 


4776 


4783 


479] 


4795 






4799 


4803 


4836 


4860 


4866 


4872 


4878 


4881 


4887 


4893 


4898 


4940 


4945 






4951 


4955 


4965 


4075 


4980 


5016 


501«» 


5039 


5041 


5046 


5051 


5059 


5061 






5066 


50»2 


5086 


5100 


5108 


5119 


5207 


5218 


5254 


5273 


5280 


5298 


5328 






5329 


5336 


5352 


5360 


5163 


5167 


5372 


5407 


5413 


5421 


5495 


5573 


5588 






5044 


565 1 


5650 


5665 


5676 


5697 


5712 


5721 


5747 


5753 


5763 


5776 


5797 






5700 


5804 


5819 


5835 


5818 


5850 


S8S9 


5861 


5870 


5B76 


5881 


5892 


5999 






5003 


5919 


50)« 


5955 


5950 


5961 


5964 


5989 


5995 


6015 


6020 


6024 


6058 






61 U 


6123 


6153 


6150 


6182 


6205 


6725 


6249 


6273 


6285 


6304 


6336 


6360 






63»4 


6416 


6458 


6472 


6190 


61,81 


6683 


7261 


7273 


7302 


7309 


7326 


7352 






7358 


7384 


7411 


7539 


7547 


7569 


76t'1 


7610 


83621 


8548 


8596 


86471 


8670 






86711 


8810 


8963 


8976 


9013 


9048 


9070 


9083 


9123 


0158 


9586 


9587 


9633 






08991 


9072 


102121 


102541 


111570 


10597 


10820 


109191 


111851 


111091 


112291 


112621 


112731 



.PAPSK 1;5441* 
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COMMEN 


12801 






























ENDCOM 


12801 






























ERROR 


11741 


1 410 


5142 


76»1 


7744 


7766 


7853 


7914 


7915 


8288 


8445 


8495 


9500 


9545 


9422 




9426 


94«3 


9487 


107 36 


10969 


10939 


10963 


10987 
















ESCAPE 


12801 






























FLTSTl 


75821 


7584 


7 7 70 


























CrTPRI 


12801 






























GFTSHP 


12801 


21161 




























HLT 


14301 


2614 


2642 


7650 


2657 


2665 


268! 


2691 


2701 


2709 


2718 


2727 


2736 


2745 


2754 




2760 


2767 


2774 


27»2 


2809 


2819 


2828 


2835 


2812 


2851 


2967 


2901 


2924 


2931 


2940 




2947 


7953 


2960 


7967 


2975 


2982 


2990 


2995 


1003 


1009 


3017 


3024 


1029 


3050 


3056 




3062 


1068 


3074 


1080 


1087 


3004 


3101 


1109 


1116 


1123 


1127 


3132 


1139 


3146 


3152 




3156 


1161 


3167 


1171 


1177 


1180 


3200 


1205 


1212 


1219 


3225 


3230 


3234 


3242 


3249 




3256 


1260 


3266 


1270 


1276 


1280 


1281 


1105 


1309 


3313 


3321 


3329 


3336 


3344 


3352 




3358 


3364 


1370 


1375 


13R0 


1386 


1104 


1308 


1401 


1422 


3429 


3435 


3442 


3450 


3456 




3462 


1467 


1473 


1480 


1486 


1512 


1515 


1521 


1526 


1534 


3540 


1545 


3552 


3556 


3562 




1568 


35"5 


3591 


1596 


1604 


3612 


1619 


3626 


3634 


1640 


3646 


1650 


1653 


3670 


3675 




1681 


3690 


1697 


1704 


3711 


3717 


3724 


1730 


37 16 


1742 


3749 


3754 


3760 


3766 


3919 




3826 


1814 


3841 


1848 


1956 


1863 


1969 


1876 


1880 


1887 


3992 


1899 


3923 


3931 


3937 




3944 


3950 


395b 


1962 


1969 


1975 


1992 


1989 


4001 


4000 


4015 


4024 


4032 


4047 


4052 




4060 


4079 


4078 


4086 


4089 


4099 


11 ('4 


4113 


41 36 


4145 


4153 


4162 


4169 


4176 


4192 




4190 


4201 


4208 


4213 


4220 


4228 


12 13 


4259 


4270 


4291 


4296 


4292 


4297 


4303 


4355 




4375 


43«2 


4387 


1394 


1405 


1115 


4422 


4428 


4416 


4441 


4484 


4492 


4496 


4502 


4509 




4514 


4546 


4554 


1559 


4562 


1568 


4573 


4578 


1613 


1616 


4622 


4629 


4635 


4656 


4661 




4666 


1672 


4678 


4685 


4601 


4695 


1719 


4723 


1726 


4711 


4735 


4767 


4771 


4777 


4784 




4792 


4796 


4800 


1804 


4871 


1979 


4884 


488B 


4894 


4899 


4941 


4946 


4952 


4956 


4966 




4976 


4991 


4993 


4995 


1997 


4909 


5001 


5003 


5005 


5007 


5009 


501 1 


5013 


5015 


5017 




5019 


5017 


5067 


5083 


5101 


5109 


5120 


5148 


5173 


51»4 


5196 


5204 


5208 


5222 


5246 




5281 


52931 


5305 


5330 


5337 


51421 


5362 


5165 


5369 


5174 


5459 


5496 


5526 


5527 


5528 




5574 


55»9 


5594 


5611 


5645 


5652 


5660 


5666 


5677 


5608 


5713 


5722 


5764 


5777 


5791 




5805 


5819 


5836 


5851 


5960 


5871 


5877 


5882 


5893 


5899 


5904 


5920 


5939 


5956 


5960 




5965 


5071 


5975 


5981 


5990 


5996 


6017 


6021 


6075 


6075 


6080 


6116 


6127 


6183 


6206 




6226 


6250 


6286 


6305 


6317 


6361 


6385 


6417 


6465 


6469 


6491 


6529 


6568 


6613 


6629 




6649 


6692 


6609 


6706 


6729 


6792 


6820 


6846 


685b 


6884 


6992 


6999 


6910 


6920 


6928 




6051 


6959 


6966 


7007 


7022 


7010 


7040 


7050 


70b9 


7078 


7095 


7146 


7159 


718B 


7214 




7229 


7278 


7290 


7306 


7327 


7171 


7400 


7420 


7465 


7506 


7548 


7567 


8070 






HSG 


66681 


6671 


67481 


6751 


68251 


6828 


69601 


6963 


69341 


6937 


69701 


6973 


71051 


7109 




M5GA 


47401 


4742 




























MSGB 


48051 


4907 




























HSGC 


52231 


5226 




























KSGD 


59051 


5907 




























MSGE 


60271 


6029 




























NSGF 


62551 


6257 




























HSGC 


63061 


63(18 




























HSGH 


63911 


6193 




























HSG.J 


64361 


6418 




























MSGK 


74281 


7411 




























MSGI. 


74691 


7472 




























«SG" 


75211 


7523 




























MSG"1 


64921 


6495 




























MSGM10 


65421 


6545 




























HSG"11 


65751 


6578 




























MSGO 


80841 


8087 




























HIILT 


12801 






























MYTAGS 


14641 


1527 




























HF.1TST 


12801 


14641 


2482 


2601 


2666 


2783 


2906 


3030 


1181 


3284 


3402 


3487 


3569 


3654 


3777 
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39^1) 


3990 


4114 


4234 


4356 


4444 


4515 


4579 


4636 


4698 


4740 


4805 


4845 


4900 


5029 




5171 


5223 


5287 


5343 


5392 


5511 


5558 


5616 


5683 


5732 


5905 


5997 


6037 


6090 


6138 




6255 


6306 


6391 


6436 


6476 


6493 


6543 


6576 


6669 


6749 


6826 


6861 


6935 


6971 


7106 




7194 


7252 


7295 


7315 


7337 


7428 


7469 


7521 


7682 


7768 


8014 


8084 








pnp 


tl99l 


10199 


10293 


10457 


10582 


10583 




















PUSH 


I2>IUI 


1!»|5(1 


10273 


10438 


10560 


10566 




















RFLOCA 


71vt2» 


2409 


2608 


3784 


4852 


5399 


5739 


6145 


7344 


7596 












RFLnCR 


!1.1J» 


7594 


3770 


4858 


5385 


5725 


6111 


7329 


7575 


8007 












REPORT 


t2S0> 






























sroPt 


1175« 


?4»; 


2594 


7606 


2670 


2707 


2910 


3034 


3105 


3288 


3406 


3491 


3573 


3658 


3770 




3702 


3904 


3994 


4118 


4238 


4360 


4448 


4519 


4503 


4640 


4702 


4745 


4810 


4838 


4850 




49.14 


5033 


5125 


5210 


5291 


5347 


5305 


5397 


5515 


5562 


5620 


5687 


5725 


5737 


5911 




fcrfni 


6052 


6095 


6131 


6141 


6262 


6314 


6398 


6444 


6480 


6504 


6554 


6594 


6678 


6760 




6934 


6073 


6946 


6984 


7122 


7I9B 


7256 


7299 


7319 


7330 


7342 


7435 


7475 


7528 


7575 




7591 


7779 


0007 


























SFTPt-I 


17001 






























Sf tTPA 


1 ?6^5» 


1''634 


10635 


10636 


10617 


1064(9 


10641 


10642 


10643 














SFTIIP 


1 ?fl0l 


2176 




























SKIP 


IJflBt 


7437 


2439 


2441 


2443 


2445 


2447 


4736 


5247 


7510 


7765 










SLAFH 


12I10« 






























SPACE 


12801 






























STABS 


I2«0< 


1450 


1466 


1526 


2104 


7319 


2128 


2348 


2360 


2362 


2382 


2402 


2483 


2484 


2601 




2003 


2666 


2668 


2703 


2785 


2906 


2908 


3030 


3012 


1181 


3183 


3284 


3286 


3402 


3404 




34»7 


3409 


3569 


3571 


3654 


1656 


3777 


3779 


3900 


3902 


3990 


3992 


4114 


4116 


4234 




421b 


1356 


4350 


4414 


4446 


4515 


1517 


4579 


4581 


4636 


4638 


4698 


4700 


4740 


4743 




1(105 


10, '0 


1845 


4047 


4900 


4902 


5029 


5011 


5121 


5121 


5324 


5228 


5287 


5289 


5343 




5315 


5!92 


5394 


5511 


551 1 


5558 


5560 


5616 


5618 


5683 


5685 


5732 


5734 


5905 


5909 




5997 


5999 


6027 


6050 


6091 


6093 


61 38 


614B 


6255 


6260 


6306 


6312 


6391 


6396 


6436 




6142 


6470 


6478 


6493 


6502 


6543 


6552 


6576 


6592 


6669 


6676 


6749 


6758 


6826 


6832 




6861 


6071 


6935 


6944 


097l 


6902 


7106 


7120 


7194 


7196 


7252 


7254 


7295 


7297 


7315 




7317 


7317 


7339 


7429 


7433 


7470 


7473 


7521 


7526 


7582 


7591 


7684 


7746 


7768 


7777 




765) 


7916 


7938 


7943 


7950 


7954 


7961 


7967 


8014 


8016 


808S 


8088 


8146 


8161 


8100 




9105 


"236 


8249 


0293 


8299 


0502 


8587 


8625 


8672 


8675 


8744 


8747 


8814 


8817 


8888 




flfl91 


0919 


8952 


9055 


9058 


9171 


91 74 


9275 


9278 


9373 


9376 


9442 


9445 


9505 


951 1 




9530 


9509 


9633 


9660 


9741 


9750 


9762 


9769 


9778 


97 88 


9798 


9814 


9822 


9847 


9800 




9902 


9972 


9978 


10032 


10038 


10071 


IH148 


10215 


10257 


10300 


10316 


10373 


10391 


10426 


10461 




1 .1409 


10496 


10513 


10556 


10572 


10604 


10644 


10648 


10667 


10683 


10708 


10719 


10740 


10742 


10747 




1 .4719 


ia750 


10771 


10B25 


10829 


I»83B 


10B53 


10876 


10801 


10901 


10904 


10921 


10933 


10946 


10948 




1 A969 


1 1971 


1.1995 


1 1 300 
























SWPSU 


woai 


21901 




























TPMThP 


1.;n25' 






























TVPBIN 


12801 






























TYPnKC 


12001 


OAIH 


0655 


97:11 
























TYp^tey 


1I.141 


1 2001 


2 309 


























TVP«ll« 


I 20^1 






























Typocs 


120011 






























TVPOCT 


1280> 


9667 




























TVPTXT 


12001 


24H 


6616 " 


0359 


8368 


0644 


8651 


0805 
















upcnnp 


11641 


1 .1579 




























SSC-PE 


1 4641 


1504 


1505 


1506 


1507 


1 509 


15V19 


1510 


151 I 














ssciM 


14n4> 


1512 


1513 


1514 


1515 


1516 


1517 


1518 


151 9 














SStSCA 


12O0» 






























ssnf.t 


1280< 


1 46 11 


2402 


2601 


7666 


2783 


2906 


1030 


3101 


3284 


3402 


3487 


3569 


3654 


3777 




39110 


3990 


4114 


4214 


4356 


1444 


1515 


4579 


4616 


4698 


4740 


4805 


4845 


4900 


5029 




5121 


5221 


5207 


5143 


5392 


551 1 


5558 


5616 


5601 


5732 


5905 


5997 


6027 


6091 


61 19 




6255 


6306 


6391 


64 16 


6476 


6493 


654 1 


6576 


6669 


6749 


6826 


6861 


6935 


6971 


7J06 
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7191 


7252 


7295 


7315 


7337 


7429 


7 4 70 


7521 


7502 


sssn 


106251 


1 3634 


10615 


106 16 


10637 


10640 


10641 


10642 


1064 3 


SSSUP 


I2O0» 


4716 


5347 


7511 


7765 










.FOUAT 


11041 


1 170 
















.Hf.ADt 


1 1 t • 


















.FTIl 


11041 


1208 
















.SETUP 


1 1041 


2157 
















,S*PH1 


1 1041 


1 123 
















.S»PLO 


11041 


1 1351 


1 138 


I 1 41 












.sAcn 


11041 


145 4 
















.SCATC 


11041 


1443 
















.SCUTA 


14641 


















.50020 


1 4641 


1021 3 
















• SEOP 


1 1041 


0623 
















.SFPpn 


1 1041 


9507 
















.SPOWI-. 


1104« 


1 3554 
















.$RANn 


1 46 41 


10426 
















.SRDOC 


11041 


















.SHMO 


1 1041 


















.SSAVF. 


1 1041 


10255 
















.SSCOP 


14641 


9528 
















.STRAP 


1 1041 


1 ^602 
















.STYPP 


1 1041 


10146 
















.STYPF 


14641 


9900 
















.STYPO 


11041 


10069 

















APS. ri61114 



FRPOPS DFIFXrEn: 
DEFAULT CI.06ALS CENERATEOl 



nS«i:DOKDCA,DSKZ!OOKOCA.SEQ/CRr/.50L/DS:EPFZ3n5K2,:noKOCA.Pl| 
RUN-TIME: 27 31 1 SECONDS 
RUN-TIME RATIO: 680/6)sl0.7 

coof USED: UK (52 pages) 



